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New Cromemco System One shown with 
our high-capability terminal and printer. 


A new small computer 
that won’t limit you tomorrow 


Here's a low-priced computer that 
won't run out of memory capacity or 
expandability halfway through your 
project. 

Typically, computer usage tends to 
grow, requiring more capability, more 
memory, more storage. Without a lot of 
capability and expandability, your com- 
puter can be obsolete from the start. 

The new System One is a real building- 
block machine. It has capability and 
expandability by the carload. 

Look at these features: 

■ Z80-A processor 

■ 64 K of RAM 

■ 780K of disk storage 

■ CRT and printer interfaces 

■ Eight S-100 card slots, allowing 

expansion with 

— color graphics 

— additional memory 

— additional interfaces for 
telecommunications, data 
acquisition, etc. 

■ Small size 

GENEROUS DISK STORAGE 

The 780K of disk storage in the System 
One Model CS-1 is much greater than 
what is typically available in small com- 


puters. But here, too, you have a choice 
since a second version, Model CS-1H, 
has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer 
even offers multi-user capability when 
used with our advanced cromix* 
operating system option. Not only does 
this outstanding O/S support multiple 
users on this computer but does so with 
powerful features like multiple direc- 
tories, file protection and record level 
lock, cromix lets you run multiple jobs as 
well. 

In addition to our highly-acclaimed 
cromix, there is our cdos*. This is an 
enhanced CP/M+ type system designed for 
single-user applications, cp/m and a 
wealth of CP/M-compatible software are 
also available for the new System One 
through third-party vendors. 

COLOR GRAPHICS/WORD 
PROCESSING 

This small computer even gives you the 
option of outstanding high-resolution 
color graphics with our Model SDI inter- 
face and two-port RAM cards. 


Then there's our tremendously wide 
range of Cromemco software including 
packages for word processing, business, 
and much more, all usable with the new 
System One. 

ANTI-OBSOLESCENCE/LOW- 

PRICED 

As you can see, the new One offers 
you a lot of performance. It's obviously 
designed with anti-obsolescence in 
mind. 

What's more, it's priced at only 
$3,995. That's considerably less than 
many machines with much less capabi- 
lity. And it's not that much more than 
many machines that have little or nothing 
in the way of expandability. 

Physically, the One is small — 7" high. 
And it's all-metal in construction. It's only 
14Y8" wide, ideal for desk top use. A rack 
mount option is also available. 

CONTACT YOUR REP NOW 

Get all the details on this important 
building-block computer. Get in touch 
with your Cromemco rep now. He'll 
show you how the new System One can 
grow with your task. 


•CROMIX and CDOS are trademarks of Cromemco Inc. 
tCP/M is a trademark of Digital Research 
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FRIENDSHIP 


IS A RELA TIONSHIP BETWEEN MICROCOMPUTER 



ALLOV ENGINEERING CO., Inc. provides 
a wide variety of turnkey IBM-compatible 
9-track subsystems featuring the Cipher 
Microstreamer™ drive. 

These subsystems provide complete 
software compatibility with the host system. 
They can be used for archival storage and data 
transfer between systems as well as providing 
conventional serial magnetic tape capability. 

This table lists some of the product types 
supported: 


Product 

Emulation 

O/S 

*S-100-based 

N/A 

CP/M™ & MP/M™ 

*Z-80-based 

N/A 

CP/M & MP/M 

LSI/PDP-11 

TU10/TM1 1 

RT, RSX, RSTS, etc. 

NOVA/ECLIPSE 

DG4026 

RDOS, DOS 

SS50-based 

N/A 

OS-9 

Ohio Scientific 

N/A 

OS-65U 

RS232C 

N/A 

N/A 

*TRS-80 

N/A 

TRSDOS/CP/M 



The Cipher Microstreamer™ 
is a compact and convenient 
9-track unit providing 
automatic loading combined 
with high data reliability. 

Fully ANSI-and-IBM- 
compatible, the Micro- 
streamer reads and writes «=» 

9-tracks on half inch tape 
using standard 1600bpi 
phase encoded format. 

This provides 45Mb of storage 
on a standard 10.5 inch, 2400 foot reel. 


Ease of installation is enhanced by the 
automatic diagnostics provided by this 
microprocessor based unit. 



For more details, please contact 


* Featuring ALLOY “TIP" Software with 
embedded ASCII to EBCDIC code 
conversion. 


ALLOY 


ENGINEERING 
company; INC. 


COMPUTER PRODUCTS DAHSJOGI 

12 MERCER ROAD, NATICK, MA 01760 


(617) 655-3900 
TWX: 710-346-0394 
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ULTIMATE SOFTWARE PLAN 


We ll match any advertised price on any 
item that we carry. And if you find a lower 
price on what you bought within 30 days of 
buying it, just show us the ad and we ll 
refund the difference. 

It’s that simple. 


ARTIFICIAL INTELLIGENCE 

MedicaK PAS-3). $849/540 

Dental (PAS-3) $849/$40 

ASYST DESIGN 

Prof Time Accounting. $549/540 
General Subroutine $269/$40 
Application Utilities . $439/540 
COMPLETE BUS. SYSTEMS 
Creator $269/$25 

Reporter $169/$20 

Both $399/$45 

COMPUTER CONTROL 

Fabs (B-tree) $159/$20 

UltraSort II $159/$25 

COMPUTER PATHWAYS 

Pearl (level 1) $ 99/$25 

Pearl (level 2) $299/540 

Pearl (level 3) S549/550 

DIGITAL RESEARCH 

CP/M 2.2 

NorthStar $149/$25 

TRS-80 Model II (P+T)$1 59/535 
Micropolis $169/$25 

Cromemco $ 189/525 

PL/l-80 $459/535 

BT-80 $179/530 

Mac $ 85/515 

Sid $ 65/515 

Z-Sid $ 90/515 

Tex $ 90/515 

DeSpool . $ 50/510 

✓ CB-80 $459/535 

✓ C Basic-2 $ 98/520 

D.M.A. 

Ascom SI 49/5 15 

DMA-DOS SI 79/535 

CBS S369/545 

Formula S 539/54 5 

GRAHAM-DORIAN 

General Ledger $729/540 

Acct Receivable $729/540 

Acct Payable $729/540 

Job Costing $729/540 

Payroll 1 1 $729/540 

Inventory II $729/540 

Payroll $493/540 

Inventory $493/540 

Cash Register $493/540 

Apartment Mgt $493/540 

MICRO-AP 

S-Basic $269/525 

Selector IV $469/535 

MICRO DATA BASE SYSTEMS 

HDBS $269/535 

MDBS $795/540 

DRS or QRS or RTL $269/510 
MDBS PKG $1295/560 

MICROPRO" 

WordStar $319/560 

Customization Notes $ 89/Sna 
Mail-Merge $109/525 

WordStar/ Mail-Merge $419/585 
DataStar $249/560 

WordMaster $119/540 

SuperSort I $199/540 

Spell Star $175/540 

MICROSOFT 

Basic-80 $289 

Basic Compiler $329 

Fortran-80 $349 

Cobol-80 $574 

M-Sort $124 

Macro-80 $144 

Edit-80 $84 

MuSimp/MuMath $224 

MuLisp-80 SI 74 


Combine our price protection with the 
availability of full professional support and 
our automatic update service and you have 
the Ultimate Software Plan. 

It's a convenient, uncomplicated, logical 
way to get your software. 

i/" (New items or new prices) 

CP/M users: 

specify disk systems and formats. Most formats available. 

PASCAL 

Pascal/MT + $429/530 

Pascal /Z 5349/530 

Pascal/UCSD 4.0 S429/550 

Pascal/M $189/520 

WORD PROCESSING 
WordSearch $179/550 

SpellGuard $229/525 

VTS/80 $259/565 

Magic Wand $289/545 

SDell Binder $349/545 

OTHER GOODIES 

Select $269/$na 

Forecaster $ 1 99/5 na 

✓ Micro Plan $419/$na 

✓ The Last One $549/$na 

SuperCalc $269/550 

Target $189/530 

BSTAM $149/515 

BSTMS $149/515 

Tiny C $ 89/550 

Tiny "C" Compiler. . 5229/550 

Nevada Cobol $129/525 

MicroStat $224/525 

Vedit $105/515 

MiniModel $449/550 

StatPak $449/540 

Micro B+ $229/520 

Raid $224/535 

String/80 $ 84/520 

String/80 (source) S279/$na 

ISIS II 5199/550 

Plan 80 5269/530 


MICROTAX 

✓ Individual $250 

✓ Professional $1000 

✓ Partnership S750 

✓ Package SI 500 

ORGANIC SOFTWARE 

TextWriter III $111/525 

DateBook II $269/525 

Milestone $269/530 

OSBORNE 

General Ledger $ 59/520 

Acct Rec/Acct Pay $ 59/520 

Payroll w/Cost $ 59/520 

All 3 $129/560 

All 3 + CBASIC-2 $199/575 

Enhanced Osborne . $269/560 
With “C" Basic $349/575 

PEACHTREE * 

General Ledger $399/540 

Acct Receivable $399/540 

Acct Payable $399/540 

Payroll $399/540 

Inventory $399/540 

Surveyor $399/540 

Property Mgt S799/540 

CPA Client Write-up S799/540 

P5 Version Add $129 

SOFTWARE WORKS 

Adapt (CDOS to CP/M) . $ 69/Sna 
Ratfor $ 86/Sna 


SOHO GROUP 

MatchMaker 

Worksheet 


.5 97/520 
$177/520 


STRUCTURED SYSTEMS 

✓ GL or AR or AP or Pay. . S849/540 

✓ Inventory Control $849/540 

Analyst $199/525 

Letteright $179/525 

QSort $ 89/520 

NAD $ 87/520 

SUPERSOFT 

Diagnostic I $ 49/520 

Diagnostic II $ 84/520 

Disk Doctor $ 84/520 

Forth (8080 or Z80) ....51 49/530 

Fortran $219/530 

Fortran w/Ratfor $289/535 

✓ C Compiler $174/520 

✓ Star Edit $189/530 

Other less 10% 

TCS 

GLorARorAPorPay. $ 79/525 
All 4 $269/599 

Compiled each $ 99/525 


INFO UNLIMITED 

✓ EasyWriter $199 

✓ Datadex $249 

Other less 15% 

MICROSOFT 

✓ Softcard (Z-80 CP/M). $279 

Fortran 5179 

Cobol $499 

✓ Tasc $139 

MICROPRO 

Wordstar $269 

MailMerge $ 99 

Wordstar/MailMerge . $349 
SuperSort I $159 

✓ Spellstar $129 

PERSONAL SOFTWARE 

Visicalc 3.3 $159 

Desktop/Plan II $159 

Visiterm $129 

Visidex $159 

Visiplot $149 

Visitrend/Visiplot $229 

✓ Visifile $199 

PEACHTREE' 

General Ledger $224/540 

Acct Receivable $224/540 


UNICORN 


Acct Payable 

.5224/540 

Mince 

$149/525 

Payroll. . 

$224/540 

Scribble 

$149/525 

Inventory 

$224/540 

Both 

WHITESMITHS 

$249/550 

OTHER GOODIES 

✓ dBASE II 

VU #3R 

.5595/550 

"C” Compiler 

S600/530 

(usew/Visicalc). . . . 

$ 79 

Pascal (incl "C") 

.5850/545 

Context Connector 
(usew/Visicalc). . . . 

$129 

DATA BASE 


Micro Courier 

.5219 

FMS-80 

$649/545 

TCS Apple 


✓ dBASEII 

$595/550 

(complete business) 

.5269/599 

Condor II 

. S 899/5 50 

Super-Text II 

$127 

✓ Access 80 Level 1 

.5249 

Data Factory 

$134 

✓ Access 80 Level 2 . . 

$429 

DB Master 

.5184 

✓ Access 80 Level 3 

$679 

Charles Mann 

. . less 1 5% 

Optimum 

.5749/550 

STC 

. . less 1 5% 


ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 
1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 

Overseas — add $10 plus additional postage • Add $2.50 postage and handling per each item • California 
residents add 6% sales tax • Allow 2 weeks on checks, C.O.D. ok • Prices subject to change without notice. 
All items subject to availability • ® — Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309 • Los Angeles, Ca. 90028 • (213) 837-5141 

Int i TELEX 499-0032 BVHL Attn: DiscSoft • USA TELEX 194-634 BVHL Attn: DiscSoft • 

TWX 910-321-3597 BVHL Attn: DiscSoft 
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DB MASTER™ 

THE TOP SELLING 
DATA BASE MANAGER 
JUST GOT BETTER. 

In less than a year, DB MASTER has become the top selling data 
base manager for the Apple II. And for good reason. DB MASTER has the 
features that make information management easy and efficient. But we 
didn’t stop there. You asked for more features. We listened — and made 
DB MASTER even better. 


MORE FEATURES IN 
DB MASTER VERSION THREE. 

Computed Fields. Perfect for accounts receivable, 
inventory control and similar applications. Each 
record may now include up to 10 computed fields. 
And field values are automatically re-computed 
and displayed each time a record is edited. 

Totaling in the Search Mode. Tell DB MASTER 
which field to total and which records to use. A 
running summary of records found and the field’s 
sum, average and standard deviation are displayed 
on the screen. 

Audit Trail. Option to automatically print each new 
record as it is entered. 

NEW REPORT GENERATOR 
OPTION CAPABILITIES: 

□ Number Formatting with commas. 

□ Auto-Date Record Selection for printing daily, 
monthly or annual reports. 

n Printing of averages and standard deviation 
when printing column totals. 

□ Ability to make last minute changes in printer 
and report parameters. 

PLUS THE FEATURES 

THAT MADE DB MASTER NUMBER 1. 

Dynamic Prompting™. Use designed screen forms. 
Short form capability. Powerful report generator. 
Custom DOS for faster retrieval and program 
chaining. Automatic data compaction. Password 
file protection. Multiple sort keys for fast, conven- 
ient records retrieval. And much, much more. 


© 1981 STONEWARE INCORPORATED 

*DB MASTER is a registered trademark of DB MASTER Associates. 

Data Interchange Format and DIF are registered trademarks of Software Arts Inc. 
Visicalc and Visiplot are registered trademarks of Personal Software Inc. 
Executive Secretary is a registered trademark of Personal Business Systems Inc. 
Apple II is a registered trademark of Apple Computer. 


MORE POWER WITH 
DB MASTER UTILITY PAK #1. 

Restructure. Modify a file format without re- 
entering your records. Add, delete, move, modify 
or re-name fields — even add new computed fields 
to existing files. 

Interface. Move data back and forth between your 
DB MASTER files and Data Interchange Format 
(Dl F)* * text files. Exchange data with Visicalc*, Visi- 
plot*, Executive Secretary*, etc., or your own pro- 
grams. 

Replicate. Duplicate everything in your DB MASTER 
files except the records. Use the replicates for 
monthly or yearly files, or send them for data entry 
at multiple locations. 

Merge. Combine data from two or more files with 
the same format (such as Replicates) into one file. 
Special “Selective Merge” and “Merge and Delete” 
options can maintain separate active and inactive 
files, build subfiles, and many similar tasks. 

UPDATE YOUR DATA BASE MANAGEMENT 
WITH DB MASTER VERSION THREE. 

See the new DB MASTER Version Three at your 
local computer store. Put it through its paces. Then 
add the power of Utility Pak #1 , the first in a planned 
series of Utility Paks. 

If you’re a registered owner of an earlier version of 
DB MASTER, send one or both of your program 
diskettes, plus $15.00, to STONEWARE for an 
update to Version Three. 



50 Belvedere Street, San Rafael, CA 94901 (415)454-6500 

Vi / 
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Qatari* 

EPSON 
. . . and more 
Appfell 

32K CALL 

48K CALL 

Disk II w/3.3 DOS . . . CALL 

Disk II s 442”° 

Apple III W/128K .... s 3299® 

EPSON 

MX-70 J 399 00 

MX -80 CALL 

Apple card & cable . . *95°° 

ATARI* 

400 W/16K * 349“ 

800 W/16K * 775 00 

810 Disk Drive * 449 00 


We’ll attempt to meet or 
beat any advertised price. 


HEWLETT 
wL'nM PACKARD 

HP-85 A W/16K *2697 30 

HE C 

5510-2 w/7 ractor . . . s 2595°° 
5520-2 w/Tractor . . . *2850°° 

S0R0C 

IQ 120 * 725 00 

IQ 135 J 799 00 

C.IT0H 

Comet 5 499 95 

Starwriter HASO 00 

Northstar, Altos and Zenith 
All 25% Discount 

LO-BALL COMPUTERS 

7677 S.W. Cirrus Dr. 
Beaverton, OR. 97005 

TO ORDER 

CALL (503)641-0211 

Ordering Information: For fastest ser- 
vice, send money order, cashier's 
check or bank wire. Visa and MC 
orders, add 3%. Personal checks 
accepted (allow minimum 10 days to 
clear). Hours 9-5, M-F. 

Call for our Free Catalog. 
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Before the parade passes by 

The secret is out and the parade is 
on. Hobby computers have arrived, and 
there is no greater evidence than the 
fact that an exclusive club of giant, old- 
line computer manufacturers has begun 
to take notice. 

Xerox, Hewlett-Packard and IBM lead 
this parade, pretty much in that order 
(although the product announcements 
were but weeks apart). All are producing 
low-cost “personal” computers; all in 
the mold of microcomputers we have 
become familiar with in the past few 
years. The well-heeled newcomers can’t 
take much credit for bold innovation. 
Their major contribution is the validation 
of an idea a lot of us held faith with all 
along: There’s a place in this world for 
personally-owned computers. 

The new computers are all amazingly 
similar in their most important design 
features. Remove their plastic or metal 
skins, and the similarities are far more 
remarkable than the differences. These 
machines are so much alike, in fact, that 
they all share the same operating 
system. Not so astoundingly, that 
operating system is our familiar friend 
CP/M, developed some years ago for 
hobby-class computers by Digital 
Research of Pacific Grove, CA. This 
fact is sure to have a far-reaching 
influence on the microcomputer market. 

What’s so important about the choice 
of CP/M? Any computer worthy of the 
name needs some sort of operating 
system. The purpose of this special kind 
of computer program is to orchestrate a 
system’s various resources (memory, 
processor, disk drives, peripherals, etc.) 
so that useful work can be done. 
Whereas an operating system cannot by 
itself perform any meaningful computa- 
tions for the computer owner, it creates 
the environment the applications pro- 
grams need to work properly. 

Applications programs include every- 
thing from word processors to general 
ledger packages to Star Wars games. 
Applications programs ask the questions, 
perform the computations and display 
(or print) the results. They are the most 
visible of the software that resides in a 
computer. But they won’t run by them- 
selves; they need an operating system 
to work. And— this is the crucial point— 
the melding of an applications program 
and its operating system is so intimate 
that one must be designed for the other. 
A payroll package designed for the 
Apple will not run on an IBM computer 
or one of the CP/M machines. Creators 
of applications programs are far more 
concerned with the idiosyncrasies of a 
computer’s operating system than they 


are with those of the computer hard- 
ware itself. 

We have seen CP/M emerge as one of 
the most popular of the microcomputer 
operating systems. The inevitable 
result is that a good portion of those 
applications programs that have been 
written in recent years will drop right 
into a CP/M computer. 

Even beyond the operating system, 
much of the software for the new 
computers is borrowed— or “OEMed” 
from outside suppliers of the software 
products themselves. There was a time 
when these substantial corporations 
would barely consider an external source 
for products sold under their banner. 
These companies employ hundreds— 
sometimes tens of thousands— of top- 
flight programmers well capable of 
producing in-house versions (or improve- 
ments) of the programs shipped with 
their personal microcomputers. 

But times are changing, nowhere so 
speedily as in the unkempt micro- 
computer business. Names like CP/M, 
Microsoft and VisiCalc— particularly 
VisiCalc— are household words in the 
marketplace into which these companies 
are planning their penetrations. That the 
names are likely to be more recognizable 
to certain prospective buyers may be 
hard to swallow by the giants. But it’s 
the clever manufacturers who pay 
attention to the way the winds of trade 
are blowing. 

So we see (as just one example) the 
HP 125 clothed in the CP/M operating 
system, spruced up with Microsoft’s 
Basic-80, filled out with Lexisoft’s 
Spellbinder and bejeweled by Software 
Art’s VisiCalc— not at all a bad collection 
for openers. IBM’s personal computer 
has a home for CP/M-86. The first of 
the giants to endorse this idea with 
product deliveries was Xerox with its 
CP/M-driven 820. The company has 
since extended CP/M’s usefulness by 
adding it to the more capable Xerox 860. 

Many will tell you that CP/M is tech- 
nically not the best operating system, 
and far from the best that could be 
conceived for this class of computer. 
Certain individuals at Hewlett-Packard 
have, if fact, stated that if CP/M were an 
internally-developed product, it would 
need considerable “cleaning up” before 
it would meet their self-imposed strict 
standards for software quality. None- 
theless, CP/M was chosen as the HP 
1 25’s most important piece of software 
because of its established popularity- 
reason enough. 

The simple inclusion of CP/M may be 
all that is necessary to ensure the 
success of the new computers from 
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Amdek 


From picture perfect:. 

To letter perfect. 



Amdek 

Color-I 

FCC/UL approved 


Amdek 

Video-300 


At Amdek, we make monitors for people who 
demand state-of-the-art color. And for people who 
know that crisp, clear text display is an art in itself. 

Our versatile Color-I 13" video monitor features 
standard NTSC composite input, front-mounted con- 
trols and a built-in speaker with audio circuit. Our 
popular Video-300 12" Green Phosphor monitor has an 
easy-to-read, non-glare screen, 18 MHZ band width 
and 80 x 24 character display. 

Both offer easy portability, with lightweight 
cabinetry and molded-in handles. And both are fully 


compatible with most computer and word processing 
systems. So compare our performance with other 
monitors. Then compare prices. For quality and value, 
you'll choose Amdek. 

NEW THIS FALL: our advanced high resolution 
Color-II monitor with interface board for Apple II com- 
patibility. Color-II features RGB, TTL input and 560(H) 
x 260(V) resolution for crisp 80 x 24 character display 
and exceptionally sharp color graphics. Ask your 
dealer about an Amdek Color-II, Color-I, or Video-300 
monitor today. 


2420 E. Oakton Street, Suite "E," Arlington Heights, Illinois 60005 (312) 364-1180 TLX: 25-4786 
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SITTING 

PRETTY 


You can use just about any desk for a computer ter- 
minal stand. But with CF&A, you’re sitting pretty. Our 
full range of desks, workstations, and terminal 
stands are designed to accommodate a variety of 
computer equipment. Choose from our Cfassic 
Series desks, DR Series desks and enclosures, spe- 
cialty items like our Apple II desk, or a universal 
printer stand. You’ll be sitting pretty with attractive 
color selections, durable construction, versatile 
configurations, useful options, competitive prices, 
quick delivery, and personal service. It’s our way of 
doing business. 

CF*A 

Computer Furniture and 
Accessories, Inc. 

1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 


IBM, Xerox and the others we have 
mentioned. At the very least, it is sure 
to telescope the time delay needed 
before these machines are performing 
useful jobs for their buyers. — TF 

Getting down to business 

A funny thing happened to us on the 
way to finalizing our 1982 editorial plan: 
we realized that the character of our 
contributing authors was changing 
markedly. Our shift in emphasis to 
computer business applications has 
been in steady progress over the past 
couple of years. And the authors who 
submit articles for us are coming from 
the same arena. 

Although the magazine is more staff- 
written than ever before, we still depend 
on good quality freelance article sub- 
missions to supplement our editorial 
content. We find that the majority of 
articles returned nowadays are rejected 
more for their subject matter than for 
their quality of execution. Most returned 
articles are aimed at the hobbyist/home 
computer buff that is no longer a major 
share of our readership. The articles 
that we are accepting for publication 
are primarily practical in nature, with 
solid information for the small business- 
man who uses a computer. 

All things being relative, we are not 
ignoring the home computer buff or the 
diehard tinkerer who loves to program 
into the wee hours of the morning. In 
many cases, these two species of 
computer users overlap. So we still 
consider (and accept) a certain per- 
centage of articles on home/hobbyist 
applications. But our editorial is 
primarily targeted to practical on-the- 
job applications and equipment. 

We are encouraging small business- 
men to submit articles. Share your 
experiences with us. It can only benefit 
other readers who are just getting 
started and need the voice of exper- 
ience. How did you go about selecting 
the hardware? Which software proves 
to be the best for your particular line of 
work? How did you analyze your work 
flow requirements to decide which would 
best benefit from computerization? 

Case studies of particular types of 
business-legal, medical, retail sales, 
stock market, educational, accounting 
and office functions— often result in 
highly practical articles that our readers 
respond to enthusiastically. 

Our staff continues to focus our 
energies on writing and assigning articles 
of this sort. And freelance submissions 
add to this flow of valuable information 
—with first-hand knowledge as an 
added plus. — LS 
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Product Highlight: Dynabyte 5505. 



microco 


S lOO bus architecture 


5 l 4 w Winchester 


64K 400K memory 


Designed 

for performance. 

When it comes to Winchester per- 
formance, you just can’t buy a better 
microcomputer than the Dynabyte 
5505. Our 5505 is loaded with in- 
dustry standards that are integrated 
and enhanced — and make systems 
development easy and cost efficient. 

Take our 5 l A" Winchester disk drive. 
We give you the option of three stor- 
age capacities, 6, 10, and 16 MB. 
And the fast access is ideal for mul- 
tiuser environments. 


CP/M-MP/M OASIS 


up to 16MB Winchester 
from $6,995 * 


For easy upgradability, the 5505’s 
modular architecture lets you add 
performance as you need it. Its en- 
hanced MP/M multiuser operating 
system gives you the speed of a mini 
with the ease and price of a micro. 
Attached to the standard RS-232 
ports, the system allows you to ex- 
pand and support up to 8 terminals 
and 16 printers. 

All these features are attractively 
packaged in a single, compact, 
table-top box designed for quiet 
operation. 


You’ve got to see it 
to believe it. 

All 5505s are backed by Dynabyte’s 
engineering expertise and reputa- 
tion for high quality. And they’re 
available now in volume production. 
We’d like to tell you more. Call or 
write Dynabyte, 521 Cottonwood 
Drive, Milpitas, CA 95035 
(408)263-1221 now! 


Up to 8 users 
Up to 16 printers 


‘5505-A1-64K, 6MB Winchester, .5MB floppy— $6,995 (list) 
5505'B1-64K, 10MB Winchester, 1MB floppy — $7,695 (list) 
5505-C1-64K, 16MB Winchester, 1MB floppy — $8,495 (list) 

CP/M and MP/M are registered trademarks of Digital Research, Inc. 

OASIS is a registered trademark of Phase One, Inc. 
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OT HER MYSTERIES 


TRS-aO INFORMATION SERIES • VOLUME IV 
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basic faster 

AND BETTER 


BASIC is not 
nearly as slow as most 
programmers think it is. BASIC Faster 
and Better shows you how to super- 
charge your BASIC, with 300 pages 
of fast, functions and subroutines. 

You won’t find any trivial ‘check- 
book-balancing’ programs in this 
book - it’s packed with useful 
programs. 

Tutorial for the beginner, instruc- 
tive for the advanced, and invaluable 


for the professional, this 
book doesn’t just talk ... it 
shows how! All of the routines are 
also available on disk, so that you 
can save hours of keyboarding and 
debugging. 

BASIC Faster & Better and Other 
Mysteries is $29.95, and the two 
program disks are $19.95 each. The 
# 1 disk BFBDEM contains all the 
demonstration programs, and #2 
BFBLIB has all the library functions. 


□ Please send me a copy of BASIC Faster & Bette 
& Other Mysteries for $29.95 plus $2.00 shippinc 

□ Please send me a program disk #1 BFBDEM z 
$19.95 plus $1.00 shipping. 

□ Please send me a program disk #2 BFBLIB e 
$19.95 plus $1.00 shipping. 

Name 

Address 

City. 


Charge My: □ 
Card number _ 


. State 




. Exp. Date . 


□ Check enclosed 
Signature 







LETTERS 


Not too personal 

Despite the ads calling their products 
“personal computers,” I am convinced 
that the personal computer has not 
been invented yet. 

Almost all the “personal computers” 
advertised are going to businessmen 
and upscale professionals. A product 
that starts at $1,500 and ranges to 
$5,000 is hardly a mass market 
“personal” product. 

When computers with capabilities 
similar to today’s $1 ,500 models can be 
bought for $300-500, we will be in the 
territory of the “personal” computer. If 
it has electronic mail and message 
capabilities and can access data banks, 
as most now can, it will spread like 
wildfire. And the company that produces 
it may change the world. 

R. Dean Smith 
Welry, PA 

Big bite to chew 

I urgently need information regarding 
CP/M. I have a Compucolor II from 
Intelligent Systems Corp., upon which I 
would like to run some of the software 
on today’s market. Unfortunately, CP/M 
is not supported by Compucolor, so I 
am wiser but poorer. 

I am wondering if CP/M is based on a 
set of defined conventions for storage 
use, I/O protocols, etc., so that I could 
develop code to emulate CP/M. How 
may I obtain the specs? 

Bill Shively 
Baltimore, MD 

You are about to embark on an 
ambitious project, to say the least. CP/M 
is well covered in the Osborne CP/M 
User Guide (Osborne/McGraw Hill, 
Berkeley, CA) and The CP/M Handbook 
with MP/M (Sybex, Berkeley, CA). It was 
developed by Digital Research, Pacific 
Grove, CA; they are sure to have the 
specifications you seek. (I.S.C. is also 
listed as an OEM vendor for CP/M.) 
“Developing code to emulate CP/M ” is 
not a task we would advise for beginning 
programmers, however. — TF 

Bugs in the Apple? 

I own an Apple II computer, which I 
purchased in January 1980. I have few 
complaints about the hardware, itself, 
but a recent event has prompted me to 
write this letter. 

In August 1980, the on/off switch on 
the power supply unit broke. Since it 
stuck on the off position, I couldn’t just 
plug or unplug it; I had to take it in to be 
repaired. When I took the computer in, I 
was informed that Apple does not allow 
its authorized repair shops to repair the 


power supply unit, so it had to be 
replaced, at the cost of $201 . I thought 
this was a bit expensive for what 
probably is a one dollar switch, but at 
the time, I didn’t see any alternative, so 
it was repaired in this manner. 

Since then, I’ve become less fearful 
of the hardware, so when I arrived home 
yesterday, to find that the replacement 
power supply unit also had a broken on/ 
off switch, I decided to repair it myself. 

After the removal of no less than 1 2 
screws and two rivets, the power supply 
was opened (following, of course, the 
normal procedure of disconnecting the 
power cord, removal of cards, etc.). 

I temporarily bypassed the switch by 
soldering the two wires going to it 
together and covering same with elec- 
trician’s tape. Then I looked around a 
bit, and what I saw thoroughly disgusted 
me. Inside the power supply unit, 
inaccessible to anyone not so brave as I 
there is a blasted fuse! Replacing the 
whole power supply unit because of a 
blown fuse or faulty switch is rather 
extreme, wouldn’t you say? 

I am interested in finding out if others 
are experiencing the same difficulties, 
particularly owners of the Apple II Plus, 
where turning the on/off switch seems 
to be a way of life. 

Does anyone know where I can get an 
on/off switch for an Apple II for a 
reasonable price? 

Daniel K. Hollis 
Box 192 
Palmyra, Wl 53156 

A home computer system can easily 
cost $5,000-7,000. Thus, a lemon 
home computer is just as serious as a 
lemon car. 

My Apple developed an intermittent 
failure. I took it to Rainbow Computing 
of Los Angeles, an Apple warranty repair 
station. They were unable to find the 
problem. Even though my machine was 
under extended warranty, they charged 
me $25 to tell me they could not find 
the problem, on the grounds that the 
problem allegedly did not occur while 
the machine was in the shop. (It did 
occur again as soon as I got my Apple 
home.) Rainbow’s technician said this 
charge was an Apple policy, and that 
they would give me my money back if I 
could demonstrate the problem. 

No rationalization of this charge was 
given, but the company’s defense is not 
hard to imagine: The serviceman claims 
not to have seen the problem. Therefore 
the problem does not exist. Intermittent 
failures are among the most time con- 
suming, and therefore the most expen- 
sive, problems. It’s not ethical to get rid 


THE ONLY NAME 


YOU NEED 


TO KNOW FOR KEYED 
FILE ACCESSING IS 


MICRO B+™ 


Since 1979, MICRO B+ 
has delivered: 

• PERFORMANCE: search an in- 
dex of over 10,000 key values in 
less than one second on a floppy. 

• CONVENIENCE: no need to re- 
organize index files. 

• SUPPORT: our bug-free code is 
backed by the best programmer 
support in the industry; just call 
us to see. 

• INNOVATION: theistand most 
complete implementation of B- 
Tree index structures for micros. 

• DOCUMENTATION that you 
can read. 


AND NOW 


FairCom has added 

• MULTI-USER support under 
MP/M for MICRO B+. 

IF YOU PROGRAM IN: 

MICROSOFT’S BASIC, COBOL, 
or FORTRAN 
DIGITAL’S PL/l-80 
CBASIC-2 
PASCAL/MT+ 


WE'VE COT WHAT 
YOU NEED 


for $260. Manual alone $20. Ship- 
ping $4 North America, $8 else- 
where. 

LANGUAGE C VERSION 
OF OUR B-TREE ALGORITHM 
IS AVAILABLE FOR $2600. 

FairCom 

© 1980 FairCom 

2606 Johnson Drive 
Columbia, MO 65201 
(314) 445-3304 

WE ACCEPT VISA & 
MASTERCHARGE 

MP/M & PL/l-80 are trademarks of Digital 
Research. CBASIC is a trademark of Compiler 
Systems, Inc. PASCAL /MT+ is a trademark of 
mt Micro Systems. 
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We Meet or Beat 
Any Advertised Price! 

NORTMTM 


HORIZON II 
32k Double Density 

& *2895 


HORIZON II 
64k Quad Density 

•2 5/8” Dbl Side 
Dbl. Density Drives 
•Full Factory Warranty 
•List $4495 


HORIZON II 
64k Double Density 

$4195 $ 3050 


PCB PRICE 
ONLY 


*3275 


HORIZON II 
32k Quad Density 

& *2895 



TOSHIBA 

64k Quad density, 5V4*’ drives, 64k QD, 8 drives. 2mb storage 
CP/M. MBasic80 and CBasic II CP/M. MBasic80 and CBasic II 

$ 3495 $ 4495 


TOSHIBA 

WORD PROCESSING 

64k Main Memory. 2-5 V*" floppydrives. 
45 cps daisy wheel printer LIST 7995 

*6695 


PRINTERS 


COMET 8300 c.itoh 

*450 

COMET II C.itoh parallel 

*795 

EPSON MX80 parallel 

*479 

EPSON MX80 RS232 

*549 

EPSON GRAFTRAX UPGRADE 

‘90 

■ STARWRITER 25cps parallel 

*1495 

STARWRITER 25cps RS232 

*1650 

STARWRITER II 45cps parallel 

*1795 

STARWRITER III 40cps RS232 

*1750 

NEC 7710 RS232 

*2395 

NEC 3510 RS232 

*1895 

MPI 88G List $749 

*550 

5%” DISK DRIVES 

TandonCDC Sol* 

*225 

TandonCDC SSESL, 

*350 

Tandon 100-4 so u,ck . 

*600 

Seagate 5mb Hard Disc 

ST-506 

*1350 


DISKETTES 

Verbatim 525-01 bo. ono *29 

Dysan 5 %, ss, dd Soft eo.o^o’34 ,, 


SUPRBRAIN 



64k Quad Density 

*2950 

64k Double Density 

*2650 


CIVIC 5mb for 
TRS-80, Superbrain, 
Heath H-89, S-100 

LIST C 

$3495 


7795 


HARD DISKS 

CORVUS 

1 Dmb LIST $5350 *4295 
20mb list $6450 ‘5300 

Mirror Backup *650 

Multiplexer *775 


TELEVIDEO 

91 OC *595 

91 2C *665 

920C *720 

950 *950 


SUPERBRAIN 

S-100 Bus Adapter 

LIST $595 $ 475 

LIST $90 

SUPERBRAIN 
Parallel Port iD 

LIST $205 

SBE Prom *155 


LANGUAGES 

C Basic II *98 

M Basic 80 *275 

MT Pascal *430 

Fortran 80 *460 

Cobol 80 *660 

M Basic Compiler *329 


6RAPHICS 

Graphics board '896 

Symbol Generator *200 

Graphics Plotter '200 

3-D Graphics '400 

Surface Plotter *460 

Graphics Terminal 
Emulator '460 


To Order Call (206) 453-8159 

Mail and telephone orders only. Mastercharge, VISA add 3%. No COD. All prices 
FOB origin. Send for catalog. Mail all correspondence to P.0. Box 3952, Bellevue, Wa. 98009 

PACIFIC COMPUTE* BROKERS 

11056 Palatine North, Seattle, WA 98133 


of the worst problems just by saying 
they don’t exist if the serviceman says 
he didn’t see them. Furthermore, the 
customer is charged for daring to suggest 
the warranty covers hard problems. 

I was luckier on the second try. Another 
warranty station (The Computer Store, 
Santa Monica) cured my “hallucination,” 
at least so far. I might add that I am a 
professional programmer; I am used to 
giving reasonably precise descriptions 
of problems. If this is how I am treated, 
imagine the runaround the small busi- 
nessman who knows little about com- 
puters can expect. 

Richard Brandshaft 
Los Angeles, CA 

Additional medical software 

As a systems analyst in the hospital 
industry, I found Rocky Smolin’s article 
“Benefits of Medical Billing Packages” 
(IA Sep 81) extremely helpful to my 
understanding of the needs of small 
medical-business users. Are there other 
software packages on the market that 
respond as well as Basic Decisions to 
the requirements of physician group 
practices? How can I get information on 
them? I am looking to do some consulting 
with physicians on the needs they have 
for small business systems (both financial 
and patient care oriented systems). 

Any additional information you can 
offer me would be greatly appreciated. 

Janet Kaplan 

Westchester County Medical Center 
Valhalla, NY 

Following are some leads on additional 
medical billing packages. I have not 
evaluated any of them and do not know 
if their capabilities will suit your applica- 
tion. However , it should give you a start 
on your software search. Contacts are: 
La Salle Computing, Norristown, PA; 
Services Unique, Dayton, OH; National 
Diagnostics and Data Corp. , Hunt Valley, 
MD; E.D.P. Solutions, Bainbridge, OH; 
Hahn Enterprises, Grafton, Wl; P & S 
Computer Services, Brewster, NY; and 
Prodigy Systems, Iselin, NJ. — RS 

Watch your options 

Re. “Programming Equipment Pur- 
chase Options” (IA Sep 81), I would 
add the following points. 

First year depreciation is shown as 
$2,000. To compute double declining 
balance depreciation on $15,000 over 
5 years would be (15,000/5) x 2 = 
$6,000 for the first year. Tax law does 
not allow reduction by salvage value 
when using double declining. This 
would increase our total net present 
value, making it more comparable to the 
lease option. 
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This is a financial cost analysis; the 
goal being to pick the financing option 
that costs the least. The cash inflows 
and maintenance figures have to do 
with the decision whether to buy a 
computer, not which financing option. 
Besides, they’re both the same in both 
columns. These figures are not required 
in the analysis. 

The article only presents buy or 
lease options. In the real world 
comparisons need to be made between 
buy, bank contract, nominal lease and 
tax oriented leases. 

The article suggests that you use the 
bank prime rate as the discount rate, the 
16% used in the example. This is not so. 
Each individual firm would use a different 
rate, projected return on working capital, 
or second best projected return on 
assets. As an example, take two firms 
each with one million dollars. Firm A 
invests all its funds in 514% passbook 
savings, while Firm B invests all its 
funds in commodity futures making an 
annual return of 32%. Clearly, Firm A 
should use its own funds, Firm B should 
use other people’s money. Placing bank 
prime rate into the program would not 
come to these conclusions. 

Bruno Caprez 
Spokane, WA 


Fuzzy examples 

Congratulations! You’ve hit on the 
best topic available with Bob McElwain’s 
column on pocket computers. I hope 
that it continues indefinitely. 

After buying a TRS-80 pocket com- 
puter, printer and cassette interface 
and the Minisette-9 tape recorder, I 
picked up the Personal Finance, Games 
and Civil Engineering program packages. 
I’ve been using them for a month and a 
half. Radio Shack will not document 
anything properly. If McElwain feels that 
the computer manual is bad, he should 
see the program instruction manuals. 
The printing is clear and the illustrations 
are neat, but the examples are not 
properly explained. 

Larry Marschall 
San Jose, CA 


Which Pascal is best? 

Would you kindly give me your advice 
regarding implementation of Pascal on 
Z80-based microcomputers? I am aware 
of some of Alan R. Miller’s articles on 
the subject, but am uncertain of how to 
compare some of the unreviewed 
versions. In particular, I am interested in 
your opinion of North Star Pascal, which 
is a UCSD implementation, now available 
in a new version, and Pascal/Z which 


was favorably reviewed in comparison 
with UCSD Pascal. 

My interest is in learning and imple- 
menting a fair-sized version. In my learn- 
ing stage, I would be more interested in 
specific error messages and debugging 
aids than in speed, although eventually I 
might need more speed to implement 
some graphics routines. I am using a 
North Star Horizon II with 56K RAM. I 
expect to purchase CP/M when verison 
3 comes out. Do you think I should avoid 
North Star Pascal because of the advan- 
tages of running Pascal under CP/M? 

John Silver 
New York, NY 

The new features of CP/M 3 take up 
room , but don’t do much for single 
terminal users. I think that version 2.2 
will prove to be satisfactory. If you are 
interested in easy debugging (i.e., 
development speed) rather than execu- 
tion speed, I would recommend Pascal/M. 

— ARM 


Reader interface 

The Atari personal computers have 
just been released in Australia and we 
intend to start a users group. We would 
like to correspond, exchange ideas and 
purchase software. 

Gerald C. McCaughey 
Box 246 
Northcote, Victoria 
Australia 3070 

My computer, the 16K Atari 400 is 
relatively new in Hong Kong. To my 
knowledge, there are still no users’ 
groups here for Atari 400. I would like 
to correspond and swap ideas and 
programs with other users. 

Johnny Kam 
1 1 Ground Floor, Block 33 
Lower Wong Tai Sin Estate 
Kowloon, Hong Kong 

Free fixes are available for Ramware 
APL-80 version 3.0 system. 

For those who are using this system 
and would like to receive bug fixes for 
‘reshape’ and ‘>update’, send a stamped 
self-addressed envelope. 

APL 
Box 55 
Ardsley, NY 10522 


For the record 

In the article “Micros Approach 
Mini Capability*’ (IA Nov 81), the 
price for the Mercator MBS 4000 
system, with 128K RAM, 20M-byte 
disk, 300 Ipm printer and six stations, 
should have been listed as $46,100. 



MICROCOMPUTERS 

In fact, no matter what price 

you see advertised by Micro 
Management, Perry Oil, Pan 
American, or any authorized 
Radio Shack dealer for TRS- 
80 Computers with pure fac- 
tory installed memory and 
full warranty, we’ll beat it! 


ATARI 

MICROCOMPUTERS 



We have consistently offered 
the complete TRS-80, ATARI, 
EPSON, APPLE, and MAXELL 
lines at the best prices in the 
U.S.A. And we offer the best 
delivery from the largest 
inventory in the Northeast. 

If you’re looking for the best 
prices in the U.S.A., check 
the others but call Computer 
Discount of America. 

TRS-80 and Radio Shack are trademarks of Tandy Co. 


CALL TOLL FREE: 
800 - 526-5313 


Computer 
Discount 

, of America 


COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road. West Milford Mall 
West Milford. New Jersey 07480-2198 
In New Jersey Call 201-728-8080 
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1981 

MICRO-TAX 

Microcomputer Taxsystems, Inc. 

Are you looking for the best 
tax package in the USA? Call 

MICRO-TAX 

For the 1981 Tax System 
INDIVIDUAL PACKAGES 

Level 1 : 23 Schedules and Forms 
: Multiple Clients 

$250 : Prints IRS Approved Forms 

Level 2: 30 Schedules and Forms 
: Multiple Clients 
: Prints IRS Approved Forms 
$1,000 : Prints on IRS Forms or Overlays 
: Depreciation System 
: State Tax Interface 
: Integrated Data Base 
: Batch Compute and Print 

PARTNERSHIP PACKAGE 

Level 3: 20 Partnership Schedules and 
Forms 

$750 : Multiple Clients 

: Prints IRS Approved Forms 
: Prints on IRS Forms or Overlays 
: Depreciation System 
: Integrated Data Base 
: Batch Compute and Print 

Levels 2 and 3 are discounted to a total 
of $1,500 if purchased at the same time. 

Updates: Annual Updates are available. 

Demonstration Package: Demonstration 
Packages are available for $50. 

Slate Systems: Information on Individual 
State Tax Systems is available 
upon request. 

Transparent Overlays: Transparent Over- 
lay sets are available. 

All levels operate under most CP/M* 
formats including Apple*. 
Compiled Microsoft Basic. 

Consider the advantages this 
State-of-the-Art package 
can bring you: 

• Complete System 

• Versatility 

• Complete In-Office Security 

• Time Saving 

• Pre Year-end Tax Planning 

MICRO-TAX 

Mi< ro( omputrr Taxsystrms, Im. 

2271 3 Ventura Blvd., Suite F 
Woodland Hills, CA 91364 

(213) 704-7800 

Available at most 
Professional Computer 
Retailers 

*CP/M is a TM of Digital Research 
'Apple is a TM of Apple Computer, Inc. 
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Micro training system 
for deaf is implemented 

Some unusual opportunities are open- 
ing up for handicapped children at the 
American School for the Deaf, W. 
Hartford, CT. A microcomputer training 
system was donated by Computer 
Systems Research of Avon, CT. It is 
being used in an exploratory program of 
computer-assisted education for tenth, 
eleventh and twelfth graders who are 
either deaf or have impaired hearing. 

Use of the system in six of ASD’s 
math classes last spring helped 48 
students to do drill exercises in subjects 
ranging from basic arithmetic to trigo- 
nometry. Plans call for its use in other 
courses as well, beginning this fall. The 
students have also learned to enter data 



and control it, and some have even 
acquired basic skills in programming in 
just a few weeks’ time. 


The Trainer-3000 system interacts 
with the student, letting him enter one 
answer and indicating whether the 
answer is right or wrong. “The kids love 
it,” says Dan Polansky, who teaches the 
students. “It’s giving them an opportunity 
to think for themselves, and also helping 
them to learn how to be independent.’’ 

The program has also aroused the 
curiosity of other staff people at the 
school who are finding that the computer 
can be useful outside the classroom as 
well for such tasks as computing student 
averages and preparing report cards. 

In addition, it has opened the admin- 
istration’s eyes on the value of the 
computer in educating the handicapped. 
As ASD Executive Director Winfield 
McChord Jr. says, “It is helping us to 
pinpoint those children with abilities to 
work in the data processing field, who 
might otherwise never have such oppor- 
tunities.’’ He pointed out that the 
program will be beneficial in placing the 
students in jobs after they graduate. 

That’s the way 
the bubble bursts 

Problems with the use of bubble 
memory in the U.S. have been with price 
—not field performance— according to 
a recent industry study by Venture 



Development Corp., Wellesley, MA. 
Customers with special requirements for 
ruggedness, small size, light weight and 
super-reliability have been delighted 
with the performance, and are willing to 
live with the price. The mass market for 
computer related memories cannot 
stand the cost, however. Bubble prices 
are falling farther and farther behind 
prices of both disks and RAMs. 

The VDC report explains that the 
problems have been more technical than 
marketing. Yields have been lower than 
anticipated, and costs have not been 
reduced as expected. Because prices 
did not fall as anticipated, volume failed 
to develop, and a chicken-and-the-egg 
non-performance pattern developed. 
Although there are needs for bubbles, 
which override price considerations 
in applications such as numerical 
controls and portable terminals, the 
volumes are not high enough to permit 
massive cost reductions. 

In Japan, with the emphasis on relia- 
bility, bubbles are doing better. The 
Nippon T and T Co. has been ordering 
bubble devices in sizable quantities to 
replace fixed disks, giving impetus to 
the Japanese bubble industry. Govern- 
ment support and cooperation among 
bubble device makers has characterized 
the Japanese industry, rather than the 
unrestrained competition in the U.S. 
Leading U.S. producers have not been 
sufficiently convinced that the bubble is 
a money maker to make solid invest- 
ments. These doubts produced a self- 
fulfilling prophecy of failure. 

Organization formed 
for software authors 

A group of Minnesota software 
authors has seen the need to pool its 
resources in a bid for better relations 
with software publishers. 

Rapid growth of the computer industry 
has changed the way software pub- 
lishers relate to their authors, according 
to Stan Gotlieb, spokesperson for the 
Computer Writers Assoc. “In the past, 
publishers were small. The author dealt 
with a top level decision-maker. Now 
these publishers are large corporations, 
and the author deals with an editor, three 
or four layers from the top. The original 
contract the author signed was a page 
or two of relatively plain language. The 
contract before the author today is 
several pages of close-typed legalese. 
These and other changes are frus- 
trating, and there is little the author can 
do about them. What is needed is a 
computer-writers’ professional associa- 
tion,’’ Gotlieb asserted. 

Gotlieb feels that computer writers 
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The Physicians Office Computer software automatically produces all of your statements, insurance forms, ledgers, 
recall notices, aged-accounts, mailing lists, data searches and a complete selection of management reports. 


Here’s what people say about The Physicians Office Computer: 

“Completely paid for itself in 4 months with increased collections. It’s like adding 
10 years of experience to our staff.” — Richard Dwyer, M.D., Los Angeles, CA 

“This is the cleanest and friendliest software I have seen regardless of applica- 
tion in over 25 years in the computer industry.” — Glen Keyes, Keyes Management 
Systems, Inc., Ashboro, N.C. 

“After more than two years of daily use I can’t imagine managing the practice 
any other way. It’s just wonderful!” — Bertie Hixon, Office Mgr., B.G. Krohn, M.D. 
& Assoc., Bellflower, CA 

“Dramatically improved our office efficiency. . .Far easier to use than I ever 
expected.” — Shelly Archuleta, Office Mgr., George Pfaltzgraff, M.D., F.A.C.S., 
Farmington, N.M. 

“The easiest installation we’ve ever made. The most reliable software package 
we’ve seen in micro-computers.” — Christopher Gripp, President, Business 
Computers, Durango, CO 

“The very best User’s Manual 1 have seen. A child could learn from this manual.” 
— Mike Smith, Business Equipment and Supply Company, Columbus, Miss. 

For a demonstration, see your local computer dealer or order a demonstration disk. 


Professional Systems Corp., 3858 Carson St., Suite 220, Torrance, CA 90503 (213) 316-5345 

□ 5V4” Microp. D 5V4” Tandon LJ 8” Double Density 

□ 8” Single Density □ 3M Data Cartridge (add $22,00) 

NAME: lZI Information on Modules and pricing 

Manual(s)@ $65.00 

ADDRESS: n 

LJ Demonstration Kit @ $295.00 

CITY, STATE, ZIP: □ CBASIC2 @ ° $ 1 1 9.00 


DEALER INQUIRIES INVITED 


The Physicians Office Computer software runs on most CP/M* systems with CBASIC2* and 56K RAM with a 

132 column printer (hard disk recommended). 

Pre paid or COD. CA residents add & sales tax. Shipping extra. *CP/M and CBASIC2 are registered trade-marks of Digital Research, Inc. 
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Our incredible 
low prices just 
got 2% lower. 


Have a merry 

computer and a 

happy software. 


lake an additional 2% off our listed prices, until December 24. 

16 K RAM KITS PRINTERS MODEMS 


NEC 41 16 200 ns 17.95 

DISKETTES 

MD 525-01 10.16 26 50 

MD 550-01.10,16 44 50 

MD 577-01.10.16 34 80 

MD 557-01,10.16 45.60 

FD 32 OR 34 -9000 36 00 

FD 32 OR 34 -8000 45.60 

FD 34-4001 48 60 

DISKETTE STORAGE 

5% " PLASTIC LIBRARY CASE . . 2 50 

8" PLASTIC LIBRARY CASE 3.50 

PLASTIC STORAGE BINDER WITH INSERTS 9 95 

PROTECTOR 5V4" . 2 1 95 

PROTECTOR 8" 24 95' 


INTEGRATED 
COMPUTER SYSTEMS 


NORTHSTAR CALL 

ALTOS CALL 

ZENITH Z89 ... CALL 

CALIF COMPUTER SYSTEMS . CALL 

MORROW DESIGNS . ... CALL 


ANADEX DP 9500 1295.00 

ANADEX DP 9501 1295.00 

CENTRONICS 739 765.00 

C-IT0H 25 CPS PARALLEL 1440.00 

C-ITOH 25 CPS SERIAL 1495.00 

C-IT0H 45 CPS PARALLEL 1770.00 

C-ITOH 40 CPS SERIAL 1870.00 

C-ITOH TRACTOR OPTION , 195.00 

EPSON MX-80 $CALL 

EPSON MX-80 F/T' $CALL 

EPSON MX-100 GRAPHIC SCALL 

EPSON GRAPHICS ROM 90.00 

IDS-445G PAPER TIGER 779.00 

IDS-460G PAPER TIGER 945.00 

IDS-560G PAPER TIGER 1195.00 

INFOSCRIBE 500 9X9, 150 CPS 1495.00 

MALIBU 200 DUAL MODE 2995.00 

NEC SPINWRITER 3510 SERIAL RO 2195.00 

NEC SPINWRITER 3530 PARALLEL RO 2195.00 

NEC SPINWRITER 7710 SERIAL RO 2645.00 

NEC SPINWRITER 7730 PARALLEL RO 2645.00 

NEC SPINWRITER 7700 D SELLUM OPTION . 2795.00 
NEC SPINWRITER 3500 SELLUM OPTION .... 2295.00 

OKIDATA MICROLINE 80 399.00 

OKIDATA MICROLINE 82A 569.00 

OKIDATA MICROLINE 83A 899.00 

OKIDATA MICROLINE 84 1199.00 


NOVATION CAT ACOUSTIC MODEM 145.00 

NOVATION D-CAT DIRECT CONNECT MODEM . . 155.00 

NOVATION AUTO-CAT AUTO 

ANSWER MODEM 219.00 

NOVATION APPLE-CAT 349.00 

UDS 103 LP DIRECT CONNECT MODEM 175.00 

UDS 103 JLP DIRECT CONNECT/AUTO 

ANSWER 209.00 

D C. HAYES MICROMODEM II (Apple) 299.00 

D.C. HAYES 100 MODEM (S-100) 325.00 

D.C. HAYES STACK Smart Modem (RS 232) . . 249.00 

LEXICON LX-11 MODEM 115.00 

APPLE HARDWARE 

VERSA WRITER DIGITIZER 209.00 

ABT APPLE KEYPAD 119.00 

MICROSOFT Z-80 SOFTCARD 299.00 

MICROSOFT RAMCARD . . . •. 170.00 

ANDROMEDA 16K CARD 170.00 

VIDEX 80 X 24 VIDEO CARD 299.00 

VIDEX KEYBOARD ENHANCER 99.00 

M&R SUPERTERM BOX 24 VIDEO BOARD .... 315.00 

NEC 12” GREEN MONITOR 235.00 

SANYO 12" MONITOR (B&W) 249.00 

SANYO 12” MONITOR (Green) 279.00 

SANYO 13’ COLOR MONITOR 469.00 

TEECO 12" HIGH RES GREEN MONITOR 159.00 

SSM AIO BOARD (INTERFACE) A&T 165.00 

SSMAIO BOARD (INTERFACE) KIT 135.00 

SSM IEEE 488 INTERFACE 369.00 
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MOUNTAIN HARDWARE 


CP/M SOFTWARE 


TRS-80 MOD I HARDWARE 


CPS MULTIFUNCTION BOARD 209.00 

SUPERTALKER SD200 259.00 

ROMPLUS WITH KEYBOARD FILTER 179.00 

ROMPLUSW/O KEYBOARD FILTER 130.00 

KEYBOARD FILTER ROM 49.00 

C0PYR0M 49.00 

MUSIC SYSTEM 459.00 

R0MWRITER 149.00 

APPLE CLOCK 252.00 

A/D + D/A 299.00 

EXPANSION CHASSIS 625.00 

VISTA COMPUTER CO. 

APPLE 40 Track Drive A40 (163 K Bytes) 389.00 

APPLE 80 Track Drive A80 (326 K Bytes) 549.00 

APPLE 160 Track Drive A160 (652 K Bytes) . . . 799.00 

APPLE 80 Column Card 329.00 

APPLE 8 Inch Disk Drive Controller 549.00 


CALIF. COMPUTER SYSTEMS 

S'lOO BOARDS 


2200A MAINFRAME 359.00 

2032A 32K STATIC RAM 599.00 

2065C64K DYNAMIC RAM 499.00 

2422 FLOPPY DISK CONTROLLER & CP/M .... 339.00 

2710 FOUR SERIAL I/O 249.00 

2718 2 SERIAL/2 PARALLEL I/O 269.00 

2720 FOUR PARALLEL I/O 199.00 

2810 Z-80 CPU 249.00 

APPLE BOARDS 

7710A/D ASYNCHRONOUS SERIAL 

INTERFACE 139.00 

7712A SYNCHRONOUS SERIAL INTERFACE . . . 149.00 

7424A CALENDAR/CLOCK 99.00 

7728A CENTRONICS PRINTER INTERFACE .... 99.00 

APPLE SOFTWARE 

MAGIC WINDOW WORDPROCESSOR 89.00 

MAGIC WAND 275.00 

WORDSTAR-APPLE 259.00 

MAILMERGE— APPLE (REQUIRES WORDSTAR) 90.00 
SPELLSTAR— APPLE (REQUIRES WORDSTAR) . 169.00 

DATASTAR 199.00 

EXPEDITER II APPLESOFT COMPILER 89.00 

PFS: PERSONAL FILING SYSTEM 79.00 

PFS: REPORT GENERATOR 79.00 

ASCII EXPRESS TERMINAL PROGRAM 59.95 

Z-TERM COMMUNICATIONS SOFTWARE .... 89.95 

MICROSOFT FORTRAN 165.00 

MICROSOFT COBOL 550.00 

DB MASTER 2.4 179.00 

VISICALC 3.3 169.00 

VISIPLOT 149.00 

VISIDEX 169.00 

CCA DATA BASE MANAGER 99.00 

A-STAT COMPREHENSIVE STATISTICS PKG ... 119.00 

APPLE GAME SOFTWARE 

SPACE EGGS 24.95 

POOL 1.5 29.95 

RASTER BLASTER 24,95 

GORGON 32.95 

APPLE PANIC 24.95 


MICROSOFT BASIC-80 299.00 

MICROSOFT BASIC COMPILER 319.00 

MICROSOFT FORTRAN-80 399.00 

PEACHTREE SYSTEMS CALL 

MAGIC WAND (REQUIRES CP/M® ) 275.00 

WORDSTAR (REQUIRES CP/M® ) 325.00 

MAILMERGE (REQUIRES WORDSTAR) 110.00 

SPELLSTAR (REQUIRES WORDSTAR) 199.00 

DATASTAR 249.00 

SPELLGUARD 239.00 

CP/M PICKLES & TROUT FOR TRS-80 II 175.00 


MORROW DESIGNS 

FLOPPY DISK SYSTEMS 

Controller, P.S., Cables, Microsoft Basic, CP/M® , A & T 


DISCUS I (Single Drive-250 K) 799.00 

DISCUS I (Dual Drive-500 K) 1429.00 

DISCUS 2D (Single Drive-500 K) 869.00 

DISCUS 2D (Dual Drive-1 MEG) 1499.00 

DISCUS 2+ 2 (Single Drive-1 MEG) 1099.00 

DISCUS 2+ 2 (Dual Drive-2 MEG) 1999.00 

HARD DISK SYSTEMS 

Controller, P.S., Microsoft Basic, CP/M, A&T 

DISCUS M10 (10 Megabytes) 2949.00 

DISCUS M20 (20 Megabytes) 3829.00 

DISCUS M26 (26 Megabytes) 3949.00 


DECISION 1 COMPUTER 

Z-80A, CP/M, NIX (UNIX Identical), 32 to 1 MEG of 


memory 

Floppy and/or Hard Disk CALL 

SD SYSTEMS 

S-100 BOARDS 

VERSAFLOPPY II A&T 389.00 

VERSAFLOPPY II KIT 329.00 

SBC 200 (Z-80 CPU) A&T 369.00 

SBC 200 (Z-80 CPU) KIT 299.00 

Z-80 STARTER KIT 289.00 

EXPANDORAM II KIT (OK) 220.00 


We built a reputation on our 



PERCOM DATA SEPARATOR 27.00 

PERCOM DOUBLER II 159.00 

DOUBLE ZAP 11/80 45.95 

TANDON 80 TRACK DISK DRIVE 429.00 

TANDON 40 TRACK DISK DRIVE 299.00 

LNW DOUBLER WITH D0SPLUS3.3D 159.00 

TRS-80 SOFTWARE 

NEWDOS/80 2.0 MOD I 139.00 

LAZY WRITER MOD I 125.00 

PROSOFTNEWSCRIPTMODI.nl 99.00 

SPECIAL DELIVERY MOD 1,111 119.00 

X-TRA SPECIAL DELIVERY MOD 1,111 199.00 

TRACKCESS MOD I 24.95 

OMNITERM SMART TERMINAL MOD 1,111 89.95 


MICROSOFT BASIC COMPILER FOR MOD I .... 165.00 


CORVUS 

FOR S-100, APPLE OR TRS-80 
MOD 1,11 

Controller, Case/P.S., Operating System, A&T 


5 Megabytes 3245.00 

10 Megabytes 4645.00 

20 Megabytes 5545.00 

MIRROR BACK-UP 725.00 

SUPPLIES 

AVERY TABULABLES 

1.000 3V2 X % 8.49 

3.000 3%X% 14.95 

5.000 3'h X % 19.95 

UARCO PAPER (Prices F.O.B. S.P.) 

9V2 X 11 18 lb white 29.00 

14% XII 181b white 39.00 


We stock a complete line of computer covers, printer rib- 
bons, print wheels & NEC thimbles-CALL US FOR YOUR 
NEEDS. 

prices and your satisfaction. 


We guarantee everything we sell for 30 days. If anything is 
wrong, just return the item and we'll make it right. And, of 
course, we'll pay the shipping charges. 

We accept Visa and Master Card on all orders. COD orders 
accepted up to $300.00. 

Please add $2.00 for standard UPS shipping and handling 
on orders under 50 pounds, delivered in the continental U.S. 
Call us for shipping charges on items that weigh more than 50 
pounds. Foreign, FPO and APO orders please add 15% for 
shipping. California residents add 6% sales tax. 

The prices quoted are only valid for stock on hand and all 
prices are subject to change without notice. 


(213)706-0333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


CP/M Is a registered trademark of Digital Research 
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ULTRA- 


ULTRA PLOT 


PLOT 



$70.00 (2 disks) 

Applesoft* 4BK 
DOS 3.2 or 3.3 

'Applaiolt It • raglittrad tradamark of Appla 
Computer, Inc. 


The most dynamic, flexible, easy-to-use 
plotting program yet. 

More user friendly than any plotter 
available. No commands to learn or under- 
stand; no computerese terms. 

Creates pie charts, scatter charts, line 
graphs, bar charts, stacked bar charts, multi- 
ple line-plot graphs, high-low graphs of 
several types, comparative bar charts, 
overlays, grid lines, custom labeling, 
statistics, standard error of estimate, stan- 
dard deviation, mean, coefficient of correla- 
tion, regression line and its formula, all hi-res 
colors, data file or picture file creation. 

Also a UNIQUE feature — a 1st from 
Avant-Garde Creations: MAP CHARTS - in 
5 colors ■ but works perfect on black and 
white or green screens! 

See a demonstration at your dealer. 
‘Apple II Plus, one or 2 disk drives 
3.2, Muffinable to 3.3 

$70.00 2 disks manual (60 pages) 

I DB MASTER DataGraph, a special version of ULTRA PLOT, 
will be available exclusively from Stoneware, Inc. 

•Apple is a registered trademark of Apple Computer, Inc. 


YOU CAN PAY 

[the complete mailing label and filing system 


or 


$75 
$175 
$275 


| What’s the difference?? The difference is whether you buy “theirs” first and find out that it’s not 
really what you wanted or needed. 

, From our many satisfied customers we have heard that complicated and elaborate Data Bases were what they bought first 1 
because they didn’t know about the MAILING LABEL AND FILING SYSTEM. And when they got our system they breathed a 
sigh of relief when they found: 

1) That all of our documentation is written for people like you who have small or medium-sized businesses AND who DON’T have degrees in computer science. 

2) The MAILING LABEL & FILING SYSTEM is incredibly dynamic for a system priced so low. Four diskfuls and over 60 pages of straightforward documentation full of 

examples and suggestions. Everything you need to know WITHOUT extra 
technical information that you don’t really need or want. 

3) Continued technical support and update information sent to you, the user or 
through your dealer. 

4) Disks that aren’t protected so that you can back them up, go into the programs 
and adapt them for special needs if you so desire. 

5) Supports just about every printer. 



For Your 
Apple* $75, 

4 diskfuls, all 
documenta- 
tion 

Requires 

Applesoft* 

In ROM, 48K, 
DOS 3.2 or 3.3, 
1 or 2 disk 
drives (Printer 
optional) 


THE COMPLETE 
MAILING LABEL 

AND 

FILING SYSTEM 

INCLUDING. 

#20 THE BASIC SYSTEM 
#24 THE SUPPLEMENT 
#27 THE ADJUNCT 






Apple n plus 48K 
1 or 2 Disk Drive* 
(4 Diakil 


Ask your dealer or order direct from: 

Avant-Garde Creations, 

P.O. Box 30160, Eugene, OR 97403 
(503) 345-3043 
VISA/Mastercard Accepted 
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AND HERE’S WHAT YOU GET: 

• Binary sorting for 2 second access 

• Sorts all files alphabetically or by zip-code and writes | 
alphabetical and zip directories 

• Prints out regular mailing labels with optional added | 
lines 

• Prints out labels in file-sequence, alphabetical or zip- 
code order 

• Range sorts, field sorts, or character-code sorts in- 1 
dividually or concurrently - very dynamic 

• User formatted fields 

• Prints out sorted 80-column (or more) formatted address I 
lists, phone lists, or user formatted lists, in file zip code | 
or alphabetical order 

• Multiple (or 2 level) COUNT/SORTs 


•Apple is a registered trademark of Apple Computer, Inc. 
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need standardized contract language, 
retained legal counsel, published stand- 
ards on plagiarism, and a regular news- 
letter. “New authors need advice on 
how to break into the industry,” he 
explains, “Established writers need to 
learn more about their rights. A data 
bank should be established, so that 
members with similar interests or prob- 
lems could find each other more easily. 
Regular, structured gatherings should 
be held where writers set the agenda.” 

Gotlieb invites interested parties to 
write to the association at P.O. Box 
6312, Minneapolis, MN 55406. 

Remote dial-up diagnostics service 
is demonstrated 

A capability that permits a service 
engineer in Hackensack, NJ to dial into 
a customer’s data communications net- 
work anywere in the U.S. and instantly 
diagnose a failure was recently demon- 
strated by Timeplex, Inc., Rochelle 
Park, NJ. The unique capability— called 
remote dial up diagnostics— ensures 
greater system uptime, cuts costs 
associated with service calls and reduces 
the need for expensive test equipment. 

In an on-line demonstration at the New 
York Hilton Hotel, a service engineer, 
using a portable terminal, dialed into the 
University of Illinois’ library computer 
system in Chicago, IL. The system 
consists of an IBM 370 model 168 
computer, 300 terminals, 100 printers, 
over 100 modems and 60 Timeplex 
series II Microplexer statistical multi- 
plexers/data concentrators. Two data 
channels at the university’s computer 
center had been deliberately brought 
down for demonstration. 

The Timeplex service engineer 
accessed the network via the Super- 
visory Port of the series II Microplexer. 
The Supervisory Port is an independent 
data channel that functions as a window 
into the system to add high level control, 
monitoring and diagnostics capabilities 
to a Microplexer network. 

The engineer immediately isolated 
the faults and university technicians 
brought the channels back on line. In 
addition, the problem was diagnosed 
without interfering with any other 
channel in the system. Generally, the 
dial-up diagnostics are done from 
Timeplex’s field service headquarters in 
Hackensack, NJ. The demonstration 
showed that it can be done from any 
location via a portable terminal by a 
trained technician. 

Forth used to discover 
huge outer space void 

A recent discovery by astronomers of 
an immense hole in the universe, large 


enough to encompass 2,000 galaxies 
the size of our Milky Way, was brought 
about with the help of the Forth pro- 
gramming methodology. 

Astronomers at Arizona’s Kitt Peak 
National Observatory and Mount Hopkins 
Observatory set out to survey the large- 
scale structure of the universe, using 
Forth to position their telescopes and 
to transcribe telescopic images into 
computer terms. The hole they dis- 
covered during their two-year study, 
which measures 300 million light years 
in diameter, could be enough evidence 
to demand revision of our current 
theories on how the universe evolved, 
according to Dr. Garry Mechler, spokes- 
man for the Kitt Peak Observatory. 

“A Forth-based data acquisition unit 
called an IIDS (Intensified Image Director 
Scanner) transfers the telescopic images 
onto computer tape,” Mechler said. 
“After the images are transferred onto 
tape, we then work with computer 
analysts to chart the actual position of 
the stars in the universe.” 

Prior to the availability of the Forth- 
based IIDS unit, astronomers had never 
noticed the huge void in the universe 
because galaxies are in front of it as well 
as behind it. Normal observation allows 
only a two-dimensional view of the 
nighttime sky. A measurement process 
in which astronomers use the various 
colors emitted from stars to determine 
their relative distances is aided by the 
IIDS’s ability to pinpoint a color’s prox- 
imity to the red end of the spectrum. 

The Forth language, adopted in 1976 
by the International Astronomical Union 
as a standard language, is widely used 
among astronomers around the world. 


Company offers third-party software 
for programmable calculators 

Building on the success of HP Plus, 
Hewlett-Packard Co. has launched a 
program to help sell third-party software 
for its programmable calculators. 

Under this newest addition to HP Plus, 
called the Software Supplier Program, 
HP will help qualified third-party software 
writers sell programs by promoting them 
through a comprehensive catalog to 
customers and dealers. The catalog 
contains descriptions and how-to-order 
information for all HP-41 programmable- 
calculator software written by HP and 
outside sources. 

“Third-party software writers, dealers 
and end users all will benefit from the 
program,” said Jack Peters, HP’s soft- 
ware supplier manager for calculators. 
“Software suppliers get HP’s marketing 
force behind them; dealers get more 
solutions to sell; and an easy-to-use 
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If you’re serious about 
expanding the horizons of your 
TRS-80* then our professional 
quality software programs are 
for you: 

M-ZAi!: M DISK EDITOR/ ASSEMBLER: 

full screen editing; modular source and 
object; relocation; link editing; symbol 
table with XREF; 8 character symbols: 
Mod 1 32k disk #1050-10 $149.00 
Mod 3 32k disk #1250-10 $149.00 

T-ZAL: TAPE BASED ASSEMBLER: 

supports relocatable object; Symbol 
table with XREF, Relocating Loader: 

Mod 3 #1250-20-949.95 

FULL SCREEN PROGRAM TEXT 
EDITORS: full cursor and scrolling 
control; block move/copy/deiete; global 
find and change, 26 macro keys: 

For tape and disk BASIC: 

Mod 1 #1010-20—524.95 
Mod 3 #1210-20— $29.95 
For EDTASM source files: 

Mod 1 #1010-31— $34.95 

XBUG: Self-Relocating Debug Tool and 
Monitor: with multi-speed single step 
feature, 10 invisible breakpoints: 

Mod 1 #1020-10— $19.95 
Mod 3 #1220-10— $19.95 

Note: these products are not available for 
level 1 . 

When ordering specify Model, RAM size, 
# of disks. 

Send check, money order, or MC/VISA 
numbers and expiration date to: 
Computer Applications Unlimited 
P.O. BOX 214, Dept. 600 r ' T mmm 
Rye, New York 10580 C23 mSm 

N.Y. State residents add applicable sales 
tax. Dealer Inquiries Invited. 

nil COMPUTER 
JL APPLICATIONS 
LsUm UNLIMITED tm 

A Dlv. ol CAU, Inc. 

Quality* Reliability • Service 

•TRS-80 Is a TM of Tandy Corp. 
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comprehensive catalog means HP-41 
owners get more dependable pro- 
grams,” Peters said. 

Likely candidates for this program are 
software suppliers for HP program- 
mable calculators, HP computers and 
non-HP computers. 

Prestel users can now 
talk to each other 

Users of British Telecom’s Prestel, 
the world’s first public videotex service, 
are now able to send messages directly 
to one another, as well as call up informa- 
tion from the system’s central computer. 
The recently introduced Mailbox, an 
electronic mail service, is said to expand 
the system’s potential. It was introduced 
to U.K. subscribers last September. 

The user calls up a “mailbox frame” on 
the computer and, with his regular Prestel 
terminal, “writes’’ his message and the 
account number of the addressee. The 
information appears on the screen of his 
adapted television set. The message is 
stored by the computer. When the 
addressee switches on Prestel, he is 
advised of the message. He can receive 
it immediately or call it up from storage 
later. The system is expected to be of 


particular benefit when the message 
sender and receiver are in different 
time zones. 

An alphabetical directory of users 
with names, abbreviated addresses 
and account numbers is available on 
Prestel itself. Directory entries are free 
and are published only at the request of 
the customer. 

Employing telephone lines as its 
communications medium, Prestel has 
more than 1 2,000 users in the U.K. with 
access to about 185,000 computer- 
stored “pages,” supplied by more than 
500 organizations. Each one can be 
presented as a picture on a T.V. set. 

Study forecasts $6 billion 
office automation market 

The U.S. office automation market is 
growing at breakneck speed, according 
to a recent report by International Data 
Corp., Framingham, MA. Over the 1979- 
1985 forecast period, IDC projects a 
33% average compound growth rate 
from $1.1 billion to $6 billion. 

Variations in dollar value market shares 
occur as follows: word processing 
keyboard shipments remain level at 81 % 
of the total through 1985; clustered 


word processing shipments grow from 
about 16% of the $891 million worth of 
word processing keyboards shipped in 
1979, to about 41 % of the $4.9 billion 
that will be shipped in 1985; low-end 
electronic typewriters remain constant, 
representing 10% of the market; Intelli- 
gent copier/printers, not represented in 
1979, will gain 6% ($360 million) by 
1 985; and facsimile/teleconferencing 
equipment will drop from 8% to 3%. 

The report forecasts a gradual decline 
in the price for a standalone workstation 
and a gradual increase in per work- 
station costs on clustered systems, due 
primarily to the greater multifunctionality 
associated with clustered systems. 

Information executives 
said to lack business skills 

Although information executives have 
an ever increasing array of technical 
tools, they don’t have sound under- 
standing of the business issues that 
their bosses want addressed, asserts 
Herbert Halbrecht. 

Halbrecht, the former president of 
the Society of Management Information 
Systems, lays the blame squarely on the 
shoulders of the information executives 


KAI/COIMNi MAKES IT ACROSS! 



Real Estate --REAP ( Real Estate Acquisition Programs) 
PMS (Property Management System) 
MLS 8 (Multiple Listing System) 
Health Care— APH" (Automated Patient History) 

Word Processing and System Software— Magic Wand 0 
©SORT 7 

lAT'S NOT WHAT I MEANT^, CRA5IC2»° 

WHEN I TOLD YOU TO DUMP I 
THE PROGRAM. 

. ' 


■ (m 
Am\ 

ijhe 


I’LL GET \ 
T HEBR OOM.; 


and Cybernetics’ unique TRS-80 3 , Model II CP/M offering 
high performance, hard disk support, and CP/M com- 
patibility. 

Trademarks oft 

1— Ryan McFarland Corp.; 2- Digital Research. Inc.; 3— Tandy 
Corp.; 4— Phase One Systems, Inc.; 8— Bell Telephone Laborator- 
ies, Inc., 0— American Business Systems. Inc.; 7-Structured 
Systems Qroup, Inc.; 8-fybemetlcs. Inc.; 9- Peachtree Software, 
Inc.; 10— Compiler Systems, Ino. 
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IT 

N 


(714)848-1922 


8041 NEWMAN AVE.. SUITE 208 
HUNTINGTON BEACH, CA 92647 


. . .PLUS ALL THE OLD, FAMILIAR FAVORITES that 

we continue to offer, such as: 

General Business— Client Accounting (CPA Write-up) 
FMS 8 (Financial Modeling System) 
NAD 7 (Name and Address System) 


. . -FROM ONE OPERATING SYSTEM TO ANOTHER! 
A VITAL WAY TO PROTECT YOUR SOFTWARE 
INVESTMENT FOR THE FUTURE!! 

The ILW 101101 language rune on more different Oper- 
ating Systems and more different- sized computers than 
any other similar language. For starters, it runs on NCR 
and TI minicomputers and, In the micro field, on the 
CP/M 2 , MP/M 2 , TRSDOS 3 , OASIS*. MOASIS*. and UNIX* 
(ONYX version) Operating Systems... to mention only 
a few. 

Until now, serious business software of the scope and 
flexibility seen In the minicomputer world has not been 
available on micros. IL\t COIMM* now allows transfer of 
such software with a minimum of fuss. 

We have participated in such a minl-to-mlcro transfer 
of a major set of general business software. . .using KA\ 
COIIOI, as the transfer mechanism, of course. Running on 
literally thousands of minicomputers, these refined, 
enhanced, and proven software packages cover A/R, A/P, 
G/L, P/R, Order Entry (with Invoicing and Inventory 
Control) as well as Sales Analysis. The packages define a 
new level of achievement for features and flexibility in 
micro applications software and offer top quality at a 
reasonable prloe. 

Fbr Immediate Information, oall 714-848-1922 for your 
complete product descriptions. 
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who don’t take the time to learn about 
business management. “The Information 
manager doesn’t understand that the 
user of the information (senior manage- 
ment) is higher up in the food chain than 
he is,” Halbrecht said. “But he’d better 
learn that those who don’t satisfy the 
business and operational needs of an 
organization will be eaten up. 

“Too many senior information execu- 
tives are still talking about the need to 
educate management in the use of 
computers/’ Halbrecht noted. “The 
shoe belongs on the other foot. More 
companies should follow the lead of 
General Electric and offer business 
management training.” 

As president of SMIS, Halbrecht con- 
ducted a series of interviews with CEOs 
and presidents of such companies as 
Inland Steel, Sperry Rand Corp., H.J. 
Heinz Co. and Citibank, among others. 
“Their single biggest complaint,” 
according to Halbrecht, “was that tech- 
nical people don’t understand business.” 


19 word processing systems 
named to 1981 honor roll 

Based on a recent survey by Datapro 
Research (Delran, NJ), 19 systems have 
been named to the 1981 Datapro Honor 
Roll. Three vendors each had more than 
one of their products honored; IBM with 
five, and NBI and Xerox with two each. 
Selection of the Honor Roll systems 
was based on the results of a mail 
survey of 13,300 users that brought 
3,745 responses. 

First place in the Standalone Systems 
category went to the Compucorp 
Omega, with the Philips Micom 2000/ 
200 1 and the Lexitron 1 202/1 303 taking 
second and third place, respectively. 
First place in the Multi-Terminal Systems 
category went to the NBI OASys 8, 
followed by the A.N. Dick Magna SL, 
and the Wang OIS 130A. 

To earn a place on the honor roll, 
a product had to be rated by at least 
1 5 users, earn an overall satisfaction 
rating of at least 3.2 on a scale of 4, 
and not be rated lower than 2.7 in any 
other category. 

The rankings for standalone systems 
were: 1) Compucorp Omega; 2) Philips 
Micom 2000/2001; 3) Lexitron 1202/ 
1303; 4) NBI 3000; 5) Adler SE2000; 
6) CPT 8000/8100; 7) Lanier LTE-3 
(No Problem); 8) Dictaphone Dual 
Display; 9) IBM OS6/450; 10) IBM Mag 
2; 11) IBM Displaywrit er; 12) IBM 

OS6/440; 13) Xerox 860; 14) DEC 
WS78; 15) IBM OS6/430; and 16) 
Xerox 850. Multi-terminal systems 
included: 1) NBI OASys 8; 2) A.B. Dick 
Magna SL; and 3) Wang OIS 130A. 



Maybe it was a lightning storm, static from the rug, or just 
too late at night to be working. Whatever the cause, when a 
discette “crashes” and valuable data or programs are 
destroyed, the loss is enormous, both in time and money. 

DISK DOCTOR is a program which automatically recovers 
bad discettes. Best of all DISK DOCTOR does not require any 
knowledge of CP/M file structure! If you can operate CP/M, 
then you can use DISK DOCTOR. The entire system is menu 
driven with key information displayed. 

DISK DOCTOR is comprised of five “wards”, each capable of 
performing a specific discette recovery operation. 

• Ward A: Verifies discettes and locks out bad sectors without touching the 

good files that remain. 

• Ward B: Copies whatever can be read from a “crashed” file and places It 

Into a good file under user control. 

• Ward C: Copies discettes without stopping for bad sectors. Bad sectors are 

replaced by spaces. 


• Ward D: “Un-erases” files. That Is, Ward D will recover accidentally erased 

disk files. 

• Ward E: Displays directory of recoverable erased files. 

DISK DOCTOR will pay for itself the first time it is used. 


Best of all, DISK DOCTOR operates almost complete automatically. The 
small amount of user interaction is explained in the manual as well as 
prompted by DISK DOCTOR. 


Requires: 48K CP/M, two drives 
needed for complete operation. 

DISK DOCTOR: $100.00 

Manual Alone: $ 10.00 

Software available for virtually all CP/M 
systems. Specify your system. 



Available from fine dealers everywhere, 
or directly from: 

SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217)359-2112 

Technical Hot Line: (2 1 7) 359-2691 


•CP v R£0*ST£«eO TRAMUAAK (WAL Rf Sf ARCH 


o “ RtSo fviuTTrft'tbrarr 

SuperSoft MidwesSrfTSFate University 

First in Software Technology Wichita Falls, Texas 
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GAME 
CORNER 


Copy-Cat Games 

Where do you draw the line between games that are just 
similar and games that are direct copies? It is obvious that 
neither copyright law nor patent law offer any kind of protection 
to the computer game industry. Patent law has been inter- 
preted to only include programs as a part of an Industrial 
process. Copyright law appears to only protect programs 
from copies that are bit-by-bit identical, and even this isn’t 
preventing "pirates" from openly and blatantly selling copies 
of other people’s programs. Regardless of the nature of the 
laws covering the rights of the game designer— or "what can 
you get away with?”— there is a question as to the morality of 
copying someone else’s ideas. 

"Plagiarism," defined in terms of literature, can be litigated 
at a very general level. The plot of a story can be considered 
plagiarized at a much more abstract level than copying every 
word on a page. Ben Bova and Harlan Ellison wrote a story 
called Brillo some years ago. It concerned a robot policeman 
paired up with a human beat cop, and some of the situations 
they found themselves in. Future Cop , a television series that 
starred Ernest Borgnine as the human half, used substantially 
the same plot elements. The science-fiction writers sued the 
producers of the series, charging that virtually all of the plot 
elements came from their story. Bova and Ellison won. Note 
that the actual episodes of the program did not replicate the 
contents of the story published in Analog magazine. The case 
was won on the basis that the plot elements came from the 
story. Yet in the software domain, exact replication is the only 
criterion by which judgements of plagiarism have been decided. 


Infringement suits galore? 

If copyright law, as it applies to literature, were applied to 
computer games, every "zap the Klingons” type of game 
might rightly be the subject of an infringement suit by the 
authors of Spacewar , who wrote their game on a PDP-1 
computer over 20 years ago. 

On the other hand, if patent law were applied, any "sub- 
stantial improvement" on a prior design would be treated as a 
"new” invention, which could itself be patented. For example, 
if someone invents a new design for a bottle brush, he can 
patent It. But If someone replaces the plastic bristles of the 
brush with carborundum impregnated plastic bristles, he has 
added a "substantial improvement" to the original bottle 
brush, and even though the new brush may be otherwise 
identical to the first, it can still be patented and sold in 
competition with the first brush. If patent law were applied to 
computer games, every minor variation might be considered a 
“new" game. 

One of the hottest arcade games on the market today is 
Packman , manufactured by Midway Electronics. Packman 


look-alikes have already appeared for the TRS-80 and the 
Apple, and it should only be a matter of time before someone 
is selling similar games for every major microcomputer. 

Scarfman, by The Consoft Group, Indianapolis, IN, Is a 
game for the TRS-80. Even the name sounds similar, but the 
games are not identical. In both games, the player moves his 
piece around a maze and collects points for every "dot" he 
“eats." Both games have "monsters" that have an enabled and 
disabled condition— sometimes they can kill you, sometimes 
you can kill them. Although there are differences in the two 
games, the question is: are these differences really substantial? 

It appears that there is a big hole in the laws designed to 
protect inventors. When our patent and copyright laws were 
drawn up, no one could have dreamed of the computers and 
the programs that drive them. Should computer games, and 
computer programs In general, be protected by law? If so, 
can either patent or copyright law be applied? Or do we need 
a new set of laws specifically designed to protect the 
computer industry? 

It appears that we need to make a very basic decision 
about where similarity ends and plagiarism begins. There are 
levels of development in the writing of game programs. First 
is the storyboard level, where everything is in the form of 
panels that read like a cartoon strip. Next there is the flowchart 
level, where more of the details are worked out. Finally, there 
is the coding of the program into some final language. Every- 
one agrees that someone is stepping on your territory if his 
software matches yours at the code level, but what about the 
flowchart level? Every programmer knows that it is possible 
to find many ways of coding even the simplest flowchart. If 
someone steals a flowchart and recodes the program, have 
they committed plagiarism? And if a game is an obvious copy 
of another game at the storyboard level, Is that plagiarism? 
We would like to hear from our readers on this subject. If you 
have any additional ideas, let us know. 


Space game review 

One of the advantages of writing a column is getting 
programs to review. This month we received several programs 
for the Apple computer. Falcons from Piccadilly Software, 
Summit, NJ, is another variation of space invaders that 
should be a big hit with arcade fanatics. As with most "shoot- 
um-ups, ’ ’ the object of the game is to destroy the enemy fleet 
before it destroys you. The enemy ships are in the form of 
flying birds (falcons) that fly above you. You attack by shooting 
at the falcons, and they pepper you with "droppings.” 

There are several different types of enemy ships that 
attack in various formation. As you continue, the game gets 
harder and harder. Ultimately, a "mothership" complete with 
antenna’d alien appears. "Getting" the alien ship and pilot 
results in the highest scoring of the game. It also results in 
the highest risk, of course. 

One thing missing in this game was the option of selecting 
different degrees of difficulty. There is only one level of 
difficulty, and it is definitely not for children under 12. 

The demo disk we received included an option that allows 
the player several levels of Invulnerability. Unfortunately, this 
option is available only in the dealer demo version of the 
game. Without this option, you have almost no chance of 
seeing the really great graphics at the advanced levels of 
play. It will probably take a long time to get proficient enough 
to see the endgame, even for the best space-invader player. 
We would recommend that the Piccadilly company considers 
including a selectable level of difficulty (1-5, perhaps) as a 
feature In future editions. 

If we were to use the standard four-star system used for 
rating movies, Falcons would receive 3Y2 stars for its graphics 
and 1 star for originality— for an average of 2 V 2 stars overall. 
If you are looking for a space-invaders type game for your 
Apple, Falcons (which sells for $29.95) is a good buy, but if I 
were buying it, I’d want to buy the store-demo version. □ 
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dotosouth announces... 

THE TOTAL PRINTER PACKAGE! 



With so many matrix printers on the market today, it may seem 
tough to find exactly the right one for your application. Some 
models may offer the speed you need, others the communications 
flexibility and still others the forms handling capability. But no 
printer offers all the features you need... until now. 

The DS180 matrix printer provides the total package of perfor- 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade” printer, the DS180 is a real work- 
horse designed to handle your most demanding printer require- 
ments. And pricing on the DS180 is hundreds of dollars below 
competitive units. 

High Speed Printing- Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 ipm on average text. A 
9-wire printhead life-tested at 650 million characters generates 
a 9x7 matrix with true lower case descenders and underlining. 
Non-volatile Format Retention -a unique programming keypad 
featuring a non-volatile memory allows the user to configure the 
DS180 for virtually any application. Top of form, horizontal and 
vertical tabs, perforation skipover, communications parameters 

CIRCLE INQUIRY NO. 2« 


and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format is retained 
in memory. The DS180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins, baud 
rate. etc.... it's all stored in the memory. If you need to recon- 
figure for another application, simply load a new format into the 
memory. 

Communications Versatility -The DS180 offers three interfaces 
including RS232, current loop and 8-bit parallel. Baud rates from 
110-9600 may be selected. A IK buffer and X-on, X-off hand- 
shaking ensure optimum throughput. 

Forms Handling Flexibility -Adjustable tractors accommodate 
forms from 3 ’’-15''. The adjustable head can print 6-part forms 
crisply and clearly making the DS180 ideal for printing multipart 
invoices and shipping documents. Forms can be fed from the front 
or the bottom. 

If you would like more information on how the DS180's low-cost 
total printer package can fill your application, give us a call at 
Datasouth. The DS180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 

data®®* 

computer corporation 


4740 Dwiaht Evans Road • Hharlntta North Carolina 98910 • 704/593-8500 



by Roger C. Garrett ' 


v. y 

A Terminal for the Blind 

You are sitting in front of your computer terminal. The 
operating system displays a menu of options and asks you to 
make a selection. Using your cursor control keypad, you 
move the cursor up and over to the item you desire and press 
the ENTER button. 

Now repeat that sequence, but imagine that you are blind. 
That displayed menu is meaningless to you. And how do you 
move a cursor when the very concept of cursor position is 
foreign to you? Perhaps the computer can speak the items in 
the menu. After all, synthetic speech technology is quite well 
developed and several companies offer such devices as add- 
on peripherals. Yet we still have the problem of traversing 
that menu with a cursor. We could have the computer repeat 
the menu items until it gets to the one we want and then hit 
ENTER, but it is an awkward method and can be quite time- 
consuming and frustrating when the menu is long or is 
organized as a two-dimensional table. 
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Figure 1. Inclinometer: A mercury droplet within an 
evacuated circular tube makes electrical contact between 
conductive and resistive bands on the tube walls. A voltage 
measurement taken across the bands is proportional to 
the position of the droplet contact. Since the droplet, by 
gravity, always resides in the lowest point in the tube, the 
voltage value is directly proportional to the tilt of the device. 



At these prices Le Monitor 
will walk right out the door 


$ 199 * 

1 2" Green 


$ 179 * 

9" Green 


Designer/ Manufacturer 
Disco Electronics Corp. 
Taipei, Taiwan 


SPECIAL FEATURES: 

• High resolution, 
rion-glare screen 

• Metal Housing with 
controls up front 

• 9” and 12' Green or 
black ( white screen 

• 1 year warranty/ 
100% burn-in 


DEALER inquiries invited 

• Dealer suggested list 


Exclusive Importer 
Pi-Tech Ltd. 

2 Douglas Pike 
Smithfield, RI 02917 
(401)231-2080 
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What is it that we see visually in a display that is not 
conveyed by the simple audible pronounciation of the words? 
Extend that question even further and ask what any two- 
dimensional display provides that is not provided by computer- 
generated sounds. The answer is spatial information. The 
sounds generated by all of today’s computers, from simple 
beeps, to music, to synthetic speech, are all merely a one- 
dimensional stream of information. 

In a previous column (IA Dec 79), I described a means by 
which spatial information can be added to sound in order to 
make each individual sound (word, phrase or beep) seem to 
the listener to originate from a particular computer-controlled 
point in the three-dimensional space surrounding the user. I 
suggested how it might be used in game programs to add 
realism to the sound, making the missies seem to whiz by, 
and used in synthesized music to make the individual instru- 
ments seem right in the room with you. 

At that time, I had not realized that it would make an ideal 
basis for a computer display for the blind. You might object to 
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Mercury droplet 
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between plates 


Low viscosity non-conductive 
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Figure 2. Magnetic fluid compass: A magnetic fluid, 
which “stretches” in the direction of the Earth’s magnetic 
field, determines the positions of mercury droplets within 
radially oriented spokes. Each droplet makes electrical 
contact between conductive and resistive bands within its 
spoke tube. The voltage across the band is therefore a 
measurement of the droplet position. The set of position 
values is used by the computer to determine the direction 
of the North-South magnetic field and, hence, the rotational 
orientation of the device. 


my use of the word display in conjunction with a device meant 
for the blind. But I’m going to propose that we extend the 
concept of display to any device that presents information 
that contains a spatial characteristic; that is, one that presents 
additional information in terms of its position in two- or three- 
dimensional space, whether that position be visually, audibly 
or tactily displayed. 

In the system I am proposing, the information displayed to 
the user will be spoken words— words that originate from 
discrete positions in space, so that the user associates those 
positions with the words themselves, just as sighted users 
associate positions on the video display screen with the 
selections of a menu or words, sentences and paragraphs of 
a text stream. 

The blind user is at an advantage here, however, since the 
audibly displayed sounds can be positioned anywhere within 



' The CBX Series: 
affordable, intelligent 
color imaging systems 

The CBX subsystem interfaces with your PDP-11 ,* LSI-11* or 
other computer to provide high resolution imaging capabili- 
ties. With the optional frame grabber and television camera, 
you digitize full-color images from any source, using a 
computer-controlled color filter system. Then analyze, 
reprocess, mix, save, retrieve ... the power of the CAT is 
at your command. 

Each CBX system includes: 

• Your choice of CAT-100, 400 or 800 

• 12 slot S-100 mainframe 

• Z-80A processor with specialized firmware in PROM 

• Parallel interface connector 

A range of options and accessories are available, including: 

• TV cameras • Lightpens • TV monitors • Interface card 
and connecting cables. 

•PDP-11 and LSI-11 are trademarks of Digital Equipment Corporation. 


Digitized Real Color 


Landsat photo 


Computer graphics 


DIGITAL GRAPHIC SY5TEMS. INC, 


935 Industrial Avenue, Palo Alto, CA 94303 (415) 856-2500 


THE CATS-EYE 
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Systems Group System 2800 
computers. They’re making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un- 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/O 
and memory boards have been 
the result of some very pur- 
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc- 
tion standards. 

That same effort has made 
System Group’s new family of 
expandable System 2800 com- 
puters what they are today. 


Fast, reliable and powerful. 

System 2800 computer sys- 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex- 
pand as your organization’s 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/M! MP/M’or 
OASIS n operating systems to run 
all your word processing and 


accounting programs. No mat- 
ter what size organization you 
control, control- 
ling will be 
easier from 
now on. 

See the 
System 2800 
from Systems 
Group, they’re 
what computers should have 
been in the first place. 

f registered trademark of Digital Research 
ft registered trademark of Phase One Systems 



Dealer Inquiries Invited 


Systems 


Group 


a Division of MEASUREMENT systems controls 
Incorporated 


1601 Orangewood Avenue 
Orange, California 92668, (714) 683-4460 
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE 


Be Permanently Impressed. 


The Expandable Computer Family 
from Systems Group. 




1981 


Today’s Requirements 

Dual floppy single or multi-user system 
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1983 

Tomorrow’s Requirements 

10M byte hard disk and floppy drive, 
single or multi-user system 


1985 

Your Future Requirements 

40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 
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the volume of space surrounding him. It is not restricted to 
the small two-dimensional surface of a display screen. 

In my original design, I showed how spatial information is 
added to sounds and presented to the user via a set of stereo 
headphones, the spatial information being coded as volume 
and phrase differentials between the two speakers. A problem 
arises with this setup, however, because it presents informa- 
tion to only two ears. This means that the information is 
actually restricted to a two-dimensional plane, not a full three- 
dimensional volume. 

In the real world we perceive three-dimensional sound in 
one of two ways. When the sound source is moving, our brain 


LEFT/RIGHT TILT 



®© 0 
ABC 
INCLINOMETER 
ORIENTATION 


FORWARD/BACK TILT 



®0 0 
ABC 
INCLINOMETER 
ORIENTATION 


Simple resistance reading 
from inclinometer is readable, 
via an A/D convertor, 
as tilt by the computer 


ROTATION 



®0 0 

ABC 


MAGNETIC FLUID COMPASS 
ORIENTATION 

Multiple resistance readings, 
one from each tube of the 
magnetic luquid compass, 
are used by the computer 
to calculate rotation 


Figure 3. Two inclinometers, mounted at right angles to 
each other, provide forward/back and left/right head tilt 
measurements. A magnetic fluid compass provides 
rotational data. 


interprets the sound/phase variations and calculates the 3D 
positions. When the sound source is stationary, and assuming 
we cannot see the source, we only get 2D information. If, for 
example, you were in a darkened room with your eyes closed, 
your head perfectly still, and a cricket began chirping in the 
corner, you would not be able to discern its direction from 
you in terms of three dimensions. You could not tell whether 
it was on the ceiling or on the floor, indeed, you would even 
have trouble telling whether it was in front of you or behind 
you. The key here is that your head would have to be held 
perfectly still. 

What we do in real life, as opposed to this contrived 
example, is unconsciously tilt your head to get a slightly 
different perspective of the sound. Only then do we perceive 
the full spatial information. Only then can we really know the 
position of the sound source. 

So the two ways we can use to perceive the full 3D 
characteristic of sound is by moving the source or moving our 
head. I suspect that, for our computer-generated sounds, we 
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would not want words flying around our head, since the 
purpose of our system is to make it easy to point at and select 
those words. The answer, then, is to make it easy to use the 
normal head-tilting method that is second nature to us all. 

If we simply use the system I described, then head tilting 
would have no effect, since the computer assumes a stationary 
user. The “display volume” would effectively move with the 
user’s head. What the system needs is to know at all times the 
direction in which the user is looking, i.e. the tilt of his head, 
so that the spatial information added to the sound can be 
appropriately modified. In this way, the display volume 
appears to remain stationary as the user tilts his head. 

The problem, of course, is getting the head tilt information 
to the computer. The most obvious approach might be to 
attach a computer-readable gyroscope to the user’s head. 
Unfortunately, it is also the most cumbersome and expensive 
approach. Figures 1 and 2 show how I propose to solve the 
problem. Measuring the tilt of the head, both forward/back 
and left/right, is relatively easy, using an inclinometer. My 
version has a droplet of mercury that travels freely inside a 
circular tube. The droplet always resides in the lowest part of 
the tube (due to gravity) and makes electrical contact between 
conductive and resistive bands on the walls of the tube. As 
the device is rotated due to the tilt of the user’s head, the 
relative position of the droplet changes along the resistive 
band, resulting in a voltage output proportional to the tilt. An 
A/D convertor translates the voltage into a value that can be 
read by the computer as a tilt measurement. One such 
inclinometer is mounted on each side of the user’s headset, 
at 90° to each other, to provide forward/back and left/right 
tilt measurements. 

Measuring head rotation is a bit more tricky, since we cannot 
use the effects of gravity. We can, however, use the Earth’s 
magnetic field (providing we keep the device sufficiently far 
from other magnetic fields such as those generated by the 
earphones in the headset). 



COMPUTERS 

★ ★ IN STOCK ★ ★ READY FOR DELIVERY ★ * 


NOW s 2595 


NOT INCLUDING SOFTWARE 


The Xerox 820 Is more than just a 
word processor. And It’s more than 
just a desktop computer. Because 
this multi-function machine is both I 
As an Inexpensive word processor, 
the 820 allows you to upgrade exist- 
ing office typewriters and non- 
display text editors. Now you can 
have WP capabilities without paying 
for equipment with more features 
than you really need. 

4s a danktop computer, the 820 
gives you a cost-effective way to 
automate your daily work routine 
through a wide range of software 
options. Xerox will offer spplica- 
tlons software to cover many uses... 
and the CP/MR operating system 
available on the 820 opens the door 
for use of thousands of software 
packages available from STAND- 
ARD SOFTWARE CORPORATION. 


THE XEROX 820: EASY TO USE 
This Amazing machine is perfect 
for Secretaries who type 
documents less than 10 pages; 
Qanaral Ladgar purposes: Job 
Coating and Schadullng; Financial 
planning: Bualnass scenarios; In- 
ventory; Engineering tabulation & 
bookkeeping; Real Estate applica- 
tions; Managers for forecasting & 
business analysis; Wholesalers 
tracking sales; Medical billing; the 
list goes on!!! 


* ★ SPECIALS * * 


• SUPERCALC $260 

• T-MAKBR $249 

•WORDSTAR $314 


LARGEST 
SELECTION OF 
CP/M ' SOFTWARE 
IN U.S.A. 

CP/M r Is a registered 
trademark of Digital 
Research, Inc 

STANDARD SOFTWARE 

CORPORATION OP AMERICA 

10 MAZZEO DRIVE. RANDOLPH, MA 02368 

a SOFTWARE a 

HARDWARE a SUPPLIES a DISCOUNT PRICES 
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S-l 00 Computer Owners . . . 
Need more capacity, speed and 
reliability? 



Tarbell 33 megabyte winchester subsystem 


CAPACITY r ..! Do you need more disk memory for business applications? Tarbell’s 
hard disk subsystems allow expansion from 10 to over 200 megabytes. And our 
ATTACH program provides a way to get up-and*running quickly. 


SPEED □ In most business applications, speed of the disk subsystem is the 
limiting factor for overall system speed. All Tarbell hard disk subsystems 33 
megabytes and above use a voice-coil actuator which provides an average access 
time of 50 milliseconds. Data comes off the disk into your deblocking buffer at the 
maximum possible speed of 1 megabyte per second, meaning that a 24 kilobyte file 
can be loaded into memory in about one second! 


RELIABILITY □ Winchester drives have higher inherent reliability because the 
media and heads are in an air-sealed environment. Other drives are open to 
contamination from smoke, chemicals and other particles in the air. 

Subsystem Includes S-100 interface, drive, 
cabinet, power supply, cables, software 
and all documentation. 



950 DOVLEN PLACE • SUITE B 
CARSON, CA 90746 • (213) 538-4251 
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An Atlanta bulletin board system uses a Hayes 
S-100 modem around the clock. Since March 1979, 
it has logged over 21 ,500 calls and been down 
a mere 10 minutes. For performance like this, 
depend on the Hayes Micromodem 100.™ Fea- 
tures include automatic dialing/answering, 45 to 
300 baud operation, a built-in serial interface and 
direct connection to any modular phone jack. 

The Micromodem 100 — and Micromodem II™ 
for Apple IT computers — are now available na- 
tionwide. Call or write for the name of your 
nearest dealer. 

©Hayes 

Hayes Microcomputer Products Inc. 

5835 Peachtree Corners East, Norcross, GA 30092 (404) 449-8791 

Miciumodom 100 K MiciomAdcwn II .n<> trademarks >1 1 layes Microcomputer Products Inc TM Apple Computer Inc 
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My device, in figure 2, consists of a central reservoir of 
magnetic liquid connected by a set of tubes arranged like the 
spokes of a wheel, the ends of which are connected to an 
outer circular tube. Within each spoke is a droplet of mercury 
that is moved back and forth in the spoke by the movement of 
the magnetic fluid. This fluid stretches out in the direction of 
the Earth’s magnetic field, so that the mercury droplets that 
are farthest out from the center effectively point North-South. 

As the device rotates, the magnetic fluid reacts to the 
changing magnetic field and the mercury droplets corres- 
pondingly change position within their respective spokes. As 
with the inclinometer, each spoke is lined with an individual 
conductive and resistive band. Each mercury droplet com- 
pletes a circuit between the bands with the resulting voltage 
corresponding to the position of the droplet within the spoke. 
The computer uses the set of voltage values (droplet position 
values) to calculate the direction of North-South and hence 


Magnetic liquid 
compass on top of 
audio headset 


Forward/back and 
left/right tilt 
inclinometers built 
into left and right 
earphones of headset 


User’s head motion 
does not affect 
apparent location of 
the audibly “displayed” 
words and cursor 


Audibly 

displayed 

words and sounds 

seem to originate 

from discrete locations 

in space 



“Cursor” is moved through 
space with common cursor 
control keys, just as 
for visual displays 


Figure 4. Inclinometers and magnetic field compass 

are mounted on the user’s headset. They provide the 
computer with information of the tilt and motion of the 
user’s head. The computer, in turn, adds appropriate 
spatial information to the audio output. To the user, it 
seems as though he or she is surrounded by an audio 
“display,” is which sounds and spoken words originate 
from distinct locations in space. He can thus interact with 
his environment just as the sighted user interacts with a 
visual display. He could perceive a cursor, for example, as 
a beeping tone which he can move around his 3D volume 
using cursor control keys, as if he were controlling a bee 
flying around the room. 


the rotational position of the device. By mounting this magnetic 
fluid compass on the top of the user’s headset, the computer 
can know the complete XYZ direction of the user’s head. 

The computer uses this information in calculating the 
intensity and phase differentials to apply to the individual 
earphones of the headset. This adds full 3D spatial information 
and provides a true audible display system, as flexible as any 
visual display. This opens up the full power of the personal 
computer to the blind user. 


Roger C. Garrett won a Merit award for the New England 
region in the First Annual Personal Computing to Aid the 
Handicapped Contest. His entry detailed a hand-controlled 
voice sythensis device for the vocally impaired and was first 
introduced in this column (IA Mar 80). The contest was 
sponsored by Johns Hopkins University and was held at the 
Boston Museum of Science. □ 
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Sat Ip (Britnuu 

J40 EDITION ^ ★★★★ FORECAST: HOT 


RETURNS ARE K 
CPAds VOTED MVP 



Title of "Most Valuable Program" 
Bestowed on Master Tax Package 


Barely four years after its 
introduction into the micro- 
computer market, CPAids 
Master Tax software is 
being praised by hundreds of 
accountants as their Most 
Valuable Program. 

Accountants nationwide have 
prepared thousands of returns 
using CPAids Federal 1040 soft- 
ware and today CPAids 
announced their enhanced 
programs for 1981. 

The most notable addition to 
all CPAids software, the Fixed- 
Asset Accounting Program col- 
lects data year round and carries 
information over to the appro- 
priate schedules and forms at 
tax time. Continuing an era of 
efficiency and cooperation, 
General Ledger II interfaces 
with the Master Tax Program to 
generate Schedule C. The 
Master Tax Program also 
generates a proforma tax 
organizer, providing necessary 
information from the previous 
years’ returns. 

The Time Is Right For CPAids 

In an informal interview, 
CPAids dedicated its products to 
eliminating the frenzied feeling 
plaguing accountants during tax 
season and vowed to serve pro- 
fessionals well, not just at tax 
time, but all year. 


Authorized dealers have 
pledged their continued support 
and offer a free 1981 update to 
those who subscribe now. 

MASTER TAX 

—Federal 1040 pages 1 and 2 
-Schedules A, B, C, D, E, F, G, R, 
RP,SE,TC,ES 

-Forms 1116,2106,2119,2210, 
3468,3903,4136,4255,4625, 
4726,4797,4874,4972,5695, 
5884,6251,6252 
—Client instruction letter 
—Exclusive CPAids print options: 

• preprinted forms 

• overlays 

• generated computer forms 

• printing on government 
forms 

—Loan amortization program 
—Input sheets 

Also available this year, our new 
1120 corporate program. 

GENERAL LEDGER II 

—General ledger, payroll fixed- 
asset accounting 
—Loan amortization 
—Stores all transactions 
—Payroll interactive with the 
general ledger section 
—Statement of changes in 
financial position 
—Compilation letter 
-Fixed-asset program stores up 
to 10,000 assets 


CPAids 101+0 tax software basks in early 
victory amidst cheering throng of enthusi- 
astic users! 


For only $55 CPAids will send 
you a demonstration disk 
and manual. 

Call or write for free brochure 
and the name of the dealer 
nearest you. 

CP/lbs 

1640 Franklin Avenue, 

Kent, OH 44240 (216) 678-9015 

Programs require a minimum memory 
of 56 Kb. Two disk drive, CP/M version 
2.2 Huns in Microsoft Basic version 5.2 
Master Tax program is available in 
compiled version only. 
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h THE 
H MICRO- 
MATHEMATICIAN 


by Dr. John C. Nash 


General Sources of Mathematical Software 

One of the difficulties faced by programmers of any com- 
puter is finding suitable programs to carry out mathematical 
calculations. For those of us using microcomputers, the 
following requirements are necessary: small In memory 
requirement or lines of code; reliable and error-free; cheap to 
purchase and/or use; written in Basic of a dialect we can run 
or in some other language available on our machine; and 
machine readable. But software meeting all of these specifi- 
cations is hard to find. It is worth our while to consider some 
potential sources of mathematical software for microcom- 
puters and attempt to provide a guide to their utility and value. 

Problem classification 

If we do not have a name for the type of calculation desired, 
it is unlikely that a suitable program can be found. Therefore, 
the following general classes are useful to limit the scope of a 
search for a given problem type. 

Numerical linear algebra. Linear algebra is the area of 
mathematics concerned with matrices, vectors and deter- 
minants. Since sets of linear equations (for example, five 
equations in five unknowns where none of the unknowns 
appears to other than the first power) can be written in matrix 
notation, solution methods for such equations fall under this 
heading. So do least squares problems, at least in the linear 
case, which accounts for about 90% of all such problems 
solved. Matrix inverses and eigenvalue problems, common in 
the study of vibrations and oscillations, are also included. 
Matrix arithmetic and decompositions, which are really the 
tools of the trade, also find their home here. 

Special functions and arithmetic; approximation. As dis- 
cussed in an earlier column (Micro Mathematician , IA Oct 81) 
functions used in mathematical formulae are not produced by 
magic from the computer electronics, but are approximated in 
some way by means of an easily calculated structure that 
needs only the four arithmetic operations + - * and /. Such 
a structure is a polynomial (power series) or a ratio of them 
(rational function). The study and development of approxima- 
tions and their implementation in good codes for computers 
in a very particular area of numerical mathematics. Recom- 
mendations are difficult, because approximations that work 
well on one hardware systems are totally unsuited to others. 
Finding appropriate programs is hard for practitioners; novices 
should beware. This area also encompasses complex arith- 
metic, special extended precision and similar topics. 

Differential equations and quadrature. The numerical solution 
of differential equations is a large area with many sub- 
specialties. Usually the solution cannot be written as an 
integral with definite limits, but when it can or when such a 
definite integral must be evaluated, one needs a good quad- 
rature program. Ordinary differential equations, where 
derivatives are taken with respect to only one variable, are 
frequently categorized by their stiffness. This refers to 


problems where the equations describe several processes 
that differ greatly in speed (for example, a chemical reaction 
In which certain parts happen quickly over a few picoseconds 
while other steps take seconds to occur). 

Partial different equations involve derivatives with respect 
to several variables simultaneously. Some problems can be 
decomposed to sets of ordinary differential equations and 
may be easier to solve in that way. Others— weather prediction 
by hydrodynamic modes for example— require methods suited 
to the problem. Frequently these methods are very particular 
to the problem. 

Fourier methods. It is worthwhile separating our methods 
for solution of differential or difference equations via fourier 
series (or similar approaches) since there are so many different 
techniques and algorithms used. In recent years the develop- 
ment and use of the Discrete Fourier Transform (DFT) or Fast 
Fourier Transform (FFT) in the analysis of signals in applica- 
tions such as Radar, Sonar or Computed Tomography has 
become a science in itself. Because of the military and 
commercial value of these techniques, it is often hard to 
obtain good programs from public sources. 

Simulation and random number generation. In games, system 
simulations, statistics and operations research, one needs to 
be able to generate sequences of numbers drawn at random 
from various distributions. The study of such methods and 
their effective use avoiding unnecessary computation is a 
field of research involving a number of mathematicians and 
computer scientists. Another name associated with this area 
is the Monte Carlo method. 

Optimization. The study of the selection of parameters to 
minimize or maximize a function is optimization. Constraints 
may or may not be imposed on the parameters (constrained 
optimization); when there are a great many constraints the 
problem may be referred to as mathematical programming, a 
nomenclature that causes some confusion with computer 
programming. Root-finding is a related problem In which one 
wishes to find the parameters that make a function zero. 

Symbolic manipulation. It is possible to make the computer 
do our algebra for us by clever programming. Using tech- 
niques of artificial Intelligence, a number of systems for 
symbolic algebraic manipulation has been developed, in- 
cluding one for microcomputers (MuMath). This area is very 
different in its practice from the rest, but is truly a part of 
mathematical software. 


Types of software sources 

In which ways may a working program be implemented on a 
given computer? 

Purchase. One may buy a program configured for the 
machine in question that performs the desired task. This 
option has, to date, been a rare possibility for microcomputer 
users. Even rarer has been the case where the program is 
available in suitable machine-readable form. 

Conversion. A program may exist in a similar dialect of a 
programming language available on the target machine or in a 
language that we can understand and translate easily. With 
mathematical software, of course, there are frequent questions 
of precision, tolerances and other machine dependencies. 

Implementation from algorithm. Here we take the numerical 
analysis or other book and proceed to prepare a program that 
will carry out the steps of a desired algorithm. 


Mathematical software vendors 

Because the market for mathematical software is both 
sparse and fragmented, there are correspondingly fewer 
vendors of suitable software. Whereas on large machines 
quality libraries and subroutines are obtainable, no similar 
collections exist for micros. A group of math software 
specialists is developing a collection for micros under the 
collective name C. Abaci (Raleigh, NC). While some topics are 
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Right for the time. Finally 
someone invented an RS-232C 
compatible calendar/clock system, 
complete with 6-digit display . . . 
and selling for only $249. Hayes 
did it! 

Introducing the Hayes Stack 
Chronograph, the newest addition 
to the Hayes Stack microcomputer 
component series. It allows your 
computer to accurately record all 
of your system activities by date 
and time . . . down to the second. 
Thanks to a battery back-up sys- 
tem, you never have to reset the 
time when your computer is off, 
and it will keep on ticking even when 
there's a power failure. A write- 
protect switch prevents accidental 



Microcomputer Component Systems 

changing of day, date or time. 

Right for the job. The Hayes 
Stack Chronograph is ideal for any 
home or business application re- 
quiring accurate timekeeping. Use 
it for timing everything from lights, 
burglar alarms, or sprinkler systems 
. . .to sending mail electronically 
(with the Hayes Stack auto-dial 
Smartmodem and your computer) 

. . . logging and recording reports 
or time-sharing access time . . . 


and batching all your messages 
to send at night, when rates are 
lowest. Chronograph helps do 
it all. 

And Chronograph stacks 

up. Keep your computer system 
up-to-date with the Hayes stack- 
ables, including the RS-232C com- 
patible Smartmodem, the most 
sophisticated 300-baud originate/ 
answer modem you can buy. And 
yet, it's probably the easiest to 
use too. 

The Hayes Stack Chronograph 
and Smartmodem are available 
wherever finecomputer products are 
sold. It’s 
time. And I 
it's now. 


ti ne com puter products are 

®Hayes 





The Hayes Stack Chronograph. 
There’s no better time. 



Hayes Microcomputer Products, Inc. 5835 Peachtree Corners East, Norcross, Georgia 30092 404/449-8791 

Hayes Stack is a trademark of Hayes Microcomputer Products, Inc. © Hayes Microcomputer Products, Inc. 
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New from the Association of Computer Users 


• ••*•• OFFICIAL CONSUMER GUIDES ****** 


How to select your 
small computer 

If you’ve ever talked to a computer salesman, 
then you know how confusing and frustrating 
buying a computer can be. It 
doesn’t have to be that way! 

This no-nonsense guide 
will bring you the latest, 
tested and proven techniques 
to help you avoid the most 
common pitfalls that plague 
most new users. It will show 
you (1) how to determine if 
you really need a computer, 

(2) how to calculate how 
much computer you need, (3) 
how to evaluate off-the-shelf 
software, and (4) how to 
make the vendors bid for 
your business so that you 
stay in control and pay the 
least cost. Easy to follow 
worksheets lead you through 
each step along the way. 

In addition, you’ll receive user-oriented 
evaluations of 36 different small computer 
systems— from IBM’s multi-user systems to the 
so-called “personal computers” from Radio 
Shack and Apple. 


How to manage your 
small computer 

Once you’ve made that important “buy” 
decision, what’s next? As experienced users 
know, properly selecting a 
computer is just the first 
step . . . 

Next it must be properly 
installed and expertly man- 
aged so that it fulfills its 
potential as a valuable asset 
to your organization. In this 
companion guide, you’ll learn 
(1) how to guarantee a hassle- 
free installation, (2) how to 
overcome your staff’s com- 
puter phobia, (3) how to hire, 
train and motivate your DP 
personnel, (4) how to find and 
work with contract program- 
mers, (5) why, when and how 
to upgrade to a larger system, 
and (6) how to sell your 
excess computer capacity for 
bonus profits. It’s smart to learn from your 
mistakes, but its even smarter to learn from the 
mistakes of others — and get it right the first 
time! This volume allows you to do just that . . . 
without frustration. 



Take advantage of our introductory, pre-publication price of $77.50 ($119.50 after Dec. 31, 1981) — 
a 35% savings off the regular price — for each or both of these valuable volumes. 


Mail today for your 15 -day trial copies 


VC C Please send me a trial copy(s) for review. If not completely satisfied, 
* I can return the volume(s) within 15 days of receipt for full refund. 


CD How To SELECT Your Small Computer CH How To MANAGE Your Small Computer 
. . . without frustration $77.50 . . . without frustration $77.50 


G Enclosed is my check or purchase order 
□ Charge to my □ Master Charge 
□ Visa 

□American Express 

Acct. No 

Expiration Date 


Name 

Company 
Address - 


Signature 


I.A 


City 


State 



Association of Computer Users 

Post Office Box 9003, Boulder, Colorado 80301 


Zip 
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currently offered, notably linear algebra and special functions 
on some target machines (e.g. Radio Shack model II), it will 
be some time before a comprehensive collection is available. 

The Association for Computing Machinery (ACM) has pub- 
lished and distributed algorithms coded in various computer 
languages (mostly Fortran and Algol) since the early 1960s. 
Originally published in the Communications of the ACM, they 
now appear in the ACM Transactions on Mathematical 


. . . The last resort 
in conversion 
is to implement 
a method given in a 
published article . . . 


Software (TOMS), with the Collected Algorithms being 
distributed on 0.5-in. magnetic tape, cards or listings by IMSL. 
Unfortunately, few programs are in Basic, many are quite 
large and many early programs were untested. 

A product that deserves mention is David Stoutmeyer’s 
MuMath. I am highly impressed by its performance in 
demonstrations. 

A final offering worthy of inclusion is the recently published 
book by F.R. Ruckdeschel, Basic Scientific Subroutines, 
Volume 1, Byte/McGraw-Hill, Peterborough, NH. This is 
designed for the microcomputer user, with listings in North 
Star and Microsoft Basic. Furthermore, the programs fit 
together to form a coherent set. All the subroutines are 
designed so there is no need to alter variable names and line 
numbers. The first volume treats plotting, complex arithmetic, 
linear algebra, random number generation and series approxi- 
mation. Other topics, such as least squares, optimization and 
integration will appear in Volume 2 shortly. While I am very 
impressed with the excellent attention to the programming 
and user needs, the algorithms used leave a lot to be desired. 
The absence of up-to-date techniques is troublesome for 
serious application needs. In particular, the lack of modern 
eigenvalue programs will inhibit many users from taking 
advantage of the software. 

When the program wanted is not available in a form suitable 
for our machine but a version exists in another dialect of 
language, conversion is possible. I am sure few microcomputer 
users needing scientific programs have not had the exper- 
ience of translating Fortran. The main problems that arise are 
program size exceeding memory (either code length or working 
storage); lack of double precision for accumulation (more 
generally an awkwardness in adapting the data types REAL, 
DOUBLE PRECISION and INTEGER to the sihgle level of 
precision in Basic); changes in variable names to suit the 
Basic interpreter or compiler; lack of true subroutine construct 
in Basic with attendant difficulties in converting segmented 
programs into a single set of code; and lack of adequate 
explanation of the Fortran code so programming style can be 
altered to take advantage of facilities in Basic, such as 
character handling. 

Sources such as the Collected Algorithms of the ACM are 
useful in conversion exercises. Libraries such as NAG and 
IMSL do not make source code generally available, though 
their collections would be obvious starting points for reliable 
methods. Older collections may contain obsolete or faulty 


programs, the conversion of which jeopardizes the correct- 
ness of applications. 

Given the dangers and difficulties of conversion, it is my 
practice to avoid it for all but the most obvious candidate 
programs. My conditions are that the task be well-defined and 
limited in scope, so that I can readily see the impact of any 
changes in names, structure or precision. Otherwise, my 
choice is to implement from a description of the algorithm 
directly in order to avoid the introduction of programming 
language artifacts or copy the errors made by others in their 
implementations of methods. 

Implementation from algorithms 

The last resort is to implement a method from a written 
description given in a book or journal article. Here the user 
may be the pioneer who must correct the errors of others— the 
written description of the algorithm may in no way correspond 
to the actual programs used by the author. Nevertheless, 
some efforts have been made in a number of works to specify 
the required steps in numerical methods and to include 
details that may be crucial for their correct operation. In my 
own book (Compact Numerical Methods for Computers: Linear 
Algebra and Function Minimization, Halsted Press, NY), I use 
a simple step-and-description method for presenting the 
algorithms. In most cases, users have been able to implement 
faster from this form of presentation than by translating 
between dialects of Basic or Fortran. Of course, the range of 
subjects is limited in scope and will not satisfy all needs. 

Finding a suitable source of methods, then choosing the 
appropriate one is not easy. As a general handbook for 
numerical methods, I recommend the book by G. Dahlquist 
and A. Bjorck, Numerical Methods , Prentice-Hall, Englewood 
Cliffs, NJ. I also use the Collected Algorithms of the ACM as a 
source of references to the method as well as a potential 
program in some or other language. This is a help in avoiding 
some of the weaker algorithms that appeared in early years 
of publication. □ 


§otcfoose 


FINALLY, a copiable. user modifiable, flexible data base 
program for the Apple II or Apple II Plus. The Applesoft 
source code and the fast machine code sort element 
are open for user inspection and change. The pack- 
age is also available with a BASIC language teach- 
ing program for use by ‘‘non-programmers". 


The Features Include: 


► 30.000 Word Manual 

» 34 Page Annotated Source Listing 

► Fast Sort Element (1.000 mailing 

labels in 3.5 seconds) 

» 9.999 Records 

► Byte by Byte Access 

» File Management Utility 

► Report Preparation Utility 

► Quiry/Search Element 

► File Transfer Utility 

» Free Mailing List. Checkbook 
Utility, and Inventory Con- 
trol Program 

► (Optional) 17 Lesson Course in 

BASIC 


THE REPROGRAMMABLE DATA 
BASE #D-075. S99.95 


THE REPROGRAMMABLE DATA 
BASE PLUS (with 17 lesson 
BASIC course) #0-076. $149.95 


CHECK YOUR LOCAL DEALER OR CONTACT: 

CHARLES MANN & ASSOCIATES 

55722 Santa Fe Trail 
Yucca Valley. Ca 92284 

(714) 365-9718 
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Learning 
with Micros 

by Louis E. Frenzel 


Software Portability in Microcomputers 

Wouldn’t It be nice if the CAI program you just wrote for 
your TRS-80 would also run on an Apple? And a Pet/CBM, and 
a 99/4 and a Z89? While the program will meet your needs, 
you might also help others if that program were transportable 
to other micros. But as it is, your program will only run on 
machines like the one you developed it on. You will get value 
from the program, but if it were fully transportable, others 
could benefit from it, and you may even profit if a software 
house publishes it. 

Unfortunately, microcomputer programs are simply not 
transportable. There are just too many different CPUs, 
languages and configurations. We keep hearing that the lack 
of software is holding back the more widespread use of micros 
in education and other fields. But, as more software is 
becoming available, another problem-lack of transportability 
—may be a major setback. 

In the microcomputer field, there is virtually no direct 
software portability. That is, a piece of software written for 
one microcomputer will almost never run on another type of 
microcomputer. In fact, there is even software incompatibility 
within machines of the same type. Changes in the Apple Disk 
Operating System from version 3.2 to version 3.3 are a good 
example. Software transportability does not generally exist 
among different brands of microcomputers. Software written 
for an Apple II will not run on a TRS-80. Even software written 
for similar hardware configurations may not work. For example, 
a program written for one Z80/S100 bus (IEEE696) CP/M/ 
Microsoft Basic machine may not run on another. 

The lack of portability results from one or more of the 
following factors: 


1) language differences (i.e. Microsoft Basic vs. 
North Star Basic) 

2) different operating systems (TRS DOS vs. CP/M) 

3) operating system differences (i.e. CP/M version 
2.2 vs. CP/M version 1.4) 

4) I/O differences (i.e. port address assignments) 

5) peripheral differences 

6) mass storage format differences (i.e. cassette vs. 
disk; disk format differences such as hard vs. soft 
sectoring; track, sector and bytes per sector 
variances) 

7) CPU incompatibility (Z80 vs. 6502) 

8) terminal/CRT variations (25x80, 16x64, 25/40) 

9) graphics differences (color vs. monochrome, pixel 
resolution, special characters) 


10) memory allocation incompatibility (RAM map 
variations, stack location, RAM size) 

11) CPU clock frequency 

Although there is little direct portability, there is the possi- 
bility of some transferability. For example, machine code that 
is written for a particular microprocessor (CPU) will run on any 
micro using that CPU, assuming that differences in RAM size/ 
map, operating system, I/O port assignments, clock speed, 
etc. are resolved. Also, programs written in a higher-level 
language for one machine will theoretically run on another 
machine using that same language. For example, software 
written in Microsoft Basic for the Apple II should run on a 
Zenith Z89 using Heath Basic, assuming that variations 
resulting from statement/command differences, incompatible 
graphics formats, different operating systems and different 
disk formats are adjusted. 

Resolving the differences or making the appropriate adjust- 
ments are often difficult. In fact, many programmers say that 
it is sometimes faster and easier to rewrite a program from 
scratch than it is to fix it. 

With over one million microcomputers on the market and 
many more on the way, it would seem desirable to make 
software more transportable. Software authors and their 
publishers would especially love to see this— as would the 
users. So what can be done about it? 

First, total compatibility can only come with complete 
standardization of CPUs, languages, I/O and mass storage 
formats. This has been dreamed of, discussed, recommended, 
and cursed for large mainframes and minis for decades. It has 
never been achieved, and it is not likely to be accomplished 
with micros either. Manufacturers will never agree on one 
CPU, operating system or anything else. In fact, many 
manufacturers use their unique software products as a selling 
tool. The idea is that if the manufacturer has a highly desirable 
program, it will help sell his hardware. This certainly limits 
distribution of the software, but it does indeed help sell 
machines. You can expect this practice to continue. 

Call for standardized language 

Standardization is a myth and a dream at the CPU level, so 
do not expect to see it. But here is hope that transportability 
will improve at the language level. Right now, since most 
major micros use Microsoft Basic and since most Basics are 
similar, a program written in Basic does offer at least some 
portability. You may have to patch a few places and re- 
keyboard it, but usually you can move the program from one 
machine to another. But it is not easy. The biggest drawbacks 
usually involve graphics— just the thing most educators need. 
Big differences simply cannot be adequately resolved. 

Going to a language like Pascal may help further. Assuming 
a “standard” Pascal, a program written for one machine can 
be moved to another if the machines in question have an 
appropriate interpreter for the intermediate P-code that the 
Pascal compiler generates. The problem is to agree on one 
Pascal. At least this is a step in the right direction. 

The issue of portability may never be adequately solved. 
But as some language standards are developed and as new 
languages appear on the scene, we will get closer to the 
dream of universal software portability. 

In the meantime, if you want maximum portability, stick to 
standard languages, (Basic, Pascal, etc.) and use only the 
commands, statements, etc. that are common to all versions 
of the language. That sub-set is pretty easy to determine. 
Also, be aware of the differences between the machines you 
want to use the software on. If you, for example, want that CAI 
program to run on Apple, Atari, Radio Shack and Tl machines, 
be sure you know the differences in graphics so you can easily 
change them for each machine. Or avoid them altogether if 
you can. Maximum portability usually compromises the end 
product in some way. But the result— greater software avail- 
ability— may be worth it. □ 
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A Super Data Base 

It’s not often this column features a truly new and unique 
business software product. Dbase II from Ashton-Tate 
(Los Angeles, CA) is the kind of software that should be of 
serious interest to everyone who has a CP/M-based micro 
and needs a usable flexible and powerful data base manage- 
ment system (DBMS). 

The program was written by Wayne Ratliff, who was a 
member of the team that captured the incredible pictures from 
Saturn and Jupiter. Wayne has a technical background in data 
processing that qualified him to share a major responsibility 
for the design of the DBMS used for the Voyager missions. 

This product allows the user to create, modify and use a 
complex data base system. It is designed to run on an 8080, 
Z80 or 8085 computer with a minimum of 48K RAM, CP/M, at 
least one floppy disk and a printer if desired. 

The system allows up to 65,535 records for each data base 
file, with each record having up to 1,000 characters. There 
can be up to 32 fields per record and each field can 
encompass up to 254 characters. The system should fill the 
bill for just about any conceivable word processing application. 

One of the beauties of the system is the manual— actually 
two separate manuals combined. The first part is a very non- 
technical version written in plain English by someone who was 
new to computers and whose talents were in explaining things 
from the novice user’s standpoint. It is handled beautifully. It 
is easy to read, informative and educational, even to those 
who have dealt with DBMS for years. It leads the operator 
through the setup of the system and the creation of data 
bases, indicating the choices that can be made along the way. 

The second part is an excellent reference section that 
explicitly explains what the system does for each of the 
commands— by command. Also included is a summary that 
leads the user through a more structured introduction to the 
data base. This manual constitutes about the best documen- 
tation available. 

The system is written in assembly language and is very 
similar to a programming language. Its commands are invoked 
in the form of verbs, such as “create,” “change,” “read” or 
“find.” The commands are generally quite descriptive of 
what the command does. In many respects, the syntax is very 
similar to that of Condor, which is a comparable product. 

There are several classes of commands, including the 
following: 

Creation of files— Creating, copying existing files, creating a 
report form file, creating index files, joining two data 
bases, etc. 

Addition of data— Appending data to the end of a file, insertion 
of data into an existing file, etc. 


Editing of data— Editing of columns or fields, making deletions 
of records, updating a data base on a batch approach 
Data display— Displaying of records, fields or expressions, or 
the format of data as shown in the files 
Positioning within the data base— Commands that control the 
manner in which the record pointer is positioned in the file 
—either at the beginning of the file, at some specified 
position, or at a position forward or backwards from the 
current position 

File manipulation commands— File commands that allow 
Dbase to append one file to another, select, sort, copy or 
do a series of commands 

Memory variable commands— Commands that allow the user 
to manipulate the memory variables, such as the transient 
storage variables used in processing programs 

The commands are all in the format of verbs. In other words, 
to create a data base, the user specifies the command 
“create,” along with the name of the data base he wishes to 
create. The system then guides you through the creation of a 
data base, asking questions such as the names and lengths of 
the fields, what kind of data they are to contain and the 
precision of the fields. In the process, the program monitors 
the input to assure that it corresponds with allowable param- 
eters. To look at the structure of a data base already created 
is similarly easy; the user merely specifies “display” and 
name of the data base. 

Storing programs as command files 

The commands in Dbase II can also be linked together for 
more complexity. In fact, they can be used almost like a 
programming language, as the accompanying program 
example indicates. 


ERASE 

SET TALK OFF 
STORE ‘Y’ TO Bases 
DO WHILE !(Bases) = ‘Y’ 

? CHR(14) + * JOB COST SUMMARIES ’ + CHR(15) 
ACCEPT Which DRIVE and DATABASE?’ TO Database 

STORE ‘Y’ TO Again 
DO WHILE !(Again) = ‘Y’ 

ACCEPT ‘ ENTER CLIENT CODE’ TO MClient 
STORE f(MCIient) TO MClient 
ACCEPT ‘ ENTER JOB NUMBER’ TO MJob:Nmbr 
ACCEPT Type P to PRINT the report’ TO Hardcopy 
IF l(Hardcopy) = ‘P’ 

STORE 1 TO Print’ TO Hardcopy 
ELSE 

STORE CHR(O) TO Hardcopy 
ENDIF Hardcopy 

ACCEPT Type C to add CONDITIONS’ TO Other 
IF !(Other) = ‘C’ 


Complex programs such as the one that is reproduced in 
part above can be stored as “command files,” and given a 
name that can be used as a command itself. In other words, 
one might designate a program as “checks,” and store it 
away under a command file. When it is appropriate to run 
“checks,” the user merely types “do checks.” To make it 
even fancier, the user can have a program that places a menu 
on the screen (the manual explains exactly how to do this) and 
upon the choice of one of the alternatives, the program itself 
automatically goes to the previously written program. 

Essentially, Dbase II can replace a Basic language program. 
A system developer could easily develop a very professional 
program without ever leaving Dbase. Additionally, a program 
developed this way has the advantage of being easily modifi- 
able: reports can be added at the terminal, and data base 
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SEASONS 



MICRO-TAX IS BETTER 
THAN EVER. 

This year Micro Tax is half the 
size and four times as fast as it 
was last year. 

It runs on any 56k CP/M micro, 
including the Apple, with at least 
204k of d isk storage (one or more 
drives, HOk/drive minimum). 

So check the table, then call 
800-854-2003 X823 (CA: 800- 
522-1500 X823.) to get the 
version that’s right for you. 

Then if Micro Tax doesn’t do 
just what you want it to do, return 
it in 30 days and we’ll give you 
your money back. 

We want to get your year off to 
a good start. 

The Discount Software 
Group, 6520 Selma Avenue, 

Los Angeles, CA 90028. For 
more information, call Mark 
(213) 837-5141. 

MOOT 

SOFTWARE 


UNCLE’S NUMBERS: MICRO-TAX’S NUMBERS: 


Integrated State Income Tax programs from 
$250 to $750. 


The bad news is that it’s that time 
of year again. 

The good news is that this year, 
you can have Micro Tax on 
your side. 

COMPUTERIZED TAX 
PREPARATION FOR 
AS LITTLE AS $250. 

Micro Tax is a professional 
tax preparation system that runs 
on your micro with CP/M. It’s 
menu-driven, so you choose the 
number of what you want done, 
then respond to your com- 
puter’s prompts. 

M icro Tax computes and prints 
all the schedules and forms in the 
table. Prints questionnaires for 
any or all of the forms you select. 
Checks out alternatives for 
income averaging, minimum tax 
and maximum tax on earned 
income several different ways, 
then lets you know where your 
greatest savings are. Besides just 
preparing your returns, it gives 
you a tremendous advantage in 
your tax planning. 


SCHEDULES & 
FORMS 

INDI- 

VIDUAL- 

PRO- 

FESSIONAL 

INDIVIDUAL 

PARTNER- 

SHIP 

1040, 1040A 

. 

• 


1065 

A.B.C.D.E.ES.G.R.RP 



• 

F, SE 



• 

K, K-1 
2106 



• 

2119 




2210 

2440 




2441 




3468 



• 

3903 




4137 




4562 

.* 


• 

4625 



• 

4684 



• 

4726 




4797 



• 

4952 

4972 

5695 



' 

6251 

• 



6252 

• 


• 

6765 

Accelerated Cost 
Recovery System 




Batch preparation 
and printing 



, 

Print: 

IRS-approved forms 

. 


. 

On IRS forms 



• 

On blank sheets 
for overlays 


. 

. 


$250 

$1000 

$750 

•Printed, not computed. 


Both: $1500 
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TERMINALS FROM TRANSNET 


PURCHASE PLAN *12-24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 


PURCHASE 

PRICE 


I2MOS 24 MOS 36 MOS 


DEC 


TEXAS 

INSTRUMENTS 


LEAR SIEGLER 


HAZELTINE 


TELEVIDEO 


NEC SPINWRITER 


I 


ENERAL ELECTRIC 


CENTRONICS 


LA36 DECwriter II 

SI. 095 

$105 

S 58 

S 40 

LA34 DECwriter IV 

995 

95 

53 

36 

LA34 DECwriter IV Forms Ctrl. 

1,095 

105 

58 

40 

LAI 20 DECwriter III KSR 

2,295 

220 

122 

83 

LAI 20 DECwriter III R0 

2,095 

200 

112 

75 

VT100 CRT DECscope 

1,695 

162 

90 

61 

VT132 CRT DECscope 

1.995 

190 

106 

72 

TI745 Portable Terminal 

1,595 

153 

85 

58 

TI765 Bubble Memory Terminal 

2,595 

249 

138 

93 

Tl Insight 10 Terminal 

945 

90 

53 

34 

TI785 Portable KSR, 120 CPS . 

2,395 

230 

128 

86 

TI787 Portable KSR. 120 CPS . 

2.845 

273 

152 

102 

TI810 R0 Printer 

1,695 

162 

90 

61 

TI820 KSR Printer 

2,195 

211 

117 

80 

DT80 1 CRT Terminal 

1,695 

162 

90 

61 

DT80 3 CRT Terminal 

1,295 

125 

70 

48 

DT80 5L APL15 CRT 

2,295 

220 

122 

83 

ADM3A CRT Terminal 

650 

62 

36 

25 

ADM31CRT Terminal 

1,095 

105 

58 

40 

ADM42 CRT Terminal 

2,195 

211 

117 

80 

1420 CRT Terminal 

945 

91 

51 

34 

1500 CRT Terminal 

1,095 

105 

58 

40 

1552 CRT Terminal 

1,295 

125 

70 

48 

920 CRT Terminal 

895 

86 

48 

32 

950 CRT Terminal 

1,075 

103 

57 

39 

Letter Quality, 7715 RO 

2,895 

278 

154 

104 

Letter Quality, 7725 KSR 

3,295 

316 

175 

119 

2030 KSR Printer 30 CPS 

1.195 

115 

67 

43 

2120 KSR Printer 120 CPS 

2,195 

211 

117 

80 

730 Desk Top Printer 

715 

69 

39 

26 

737 W P Desk Top Printer . . . . 

895 

86 

48 

32 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 


MICROCOMPUTERS 
APPLE • COMMODORE • HP85 • DEC LS1 11 


ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER • RIBBONS » INTERFACE MODULES » FLOPPY DISK UNITS 


IransNet CORPORATION 

1945 ROUTE 22 • UNION, N.J. 07083 • (201) 688-7800 

TWX 710-985-5485 



CIRCLE INQUIRY NO. 86 

The One Stop 
Peripheral Repair Center 

Independent Peripheral Services is a depot repair 
facility comprised of qualified technicians ready 
to solve your maintenance problems. 

Floppy Disk Drives Serviced 

Memorex Remex 

MPI Shugart 

PerSci Siemens 

Pertec Wangco 

Call Today For A Quote 

(213) 991-9440 

Two week turnaround 
with 90 day warranty on repairs 


We Stand Behind The 
Peripherals We Repair 

o 

Independent Peripheral Services 
31316 Via Colinas, Suite 101 
Wdstlake Village, CA 91362 
(213) 991-9440 


operating performed without resorting to additional program- 
ming, as would be the case of a program developed in Basic. 

There are a number of additional features that allow a user 
to read files created by other data bases or applications 
languages, and to write to those files. In other words, this 


The system 
has one 
of the best 
report writers 
available. 


system can be used to interface to an existing Basic program. 
Consider how useful it is, for example, to be able to tap 
existing data bases and automatically convert them to this 
format without having to manually re-enter all of the data. 

The most important aspect of any DBMS is the kind of 
reports that can be generated from it. Dbase II has one of the 
best report writers available. The system is designed from 
two levels. On the simpler side, there is a command that allows 
one to format simple columnar reports. The system assists the 
user and prompts him in the development of a simple report. 
Columns may have subtotals in addition to totals, and there 
are provisions for double spacing, pagination, changing the 
left and right margins, setting the page length, etc. The user 
can specify which items are desired in the report, and in what 
order they are desired. Left out, unfortunately, are routines 
to put in double underlining, dollar signs, and any text or 
explanation. These features can be added through the 
generation of custom reports, a process that constitutes the 
second option for the user of the data base. Using this option, 
the user can specify exactly what data is to be placed where. 
For example, in addition to generating a custom report, the 
system can be used to print on invoice forms, on checks, or 
can be used to generate custom forms. 

Documentation and input sequence 

The programs include a simple editor program, which is 
used on the screen to set up exactly what will print and how. 
The manual is very clear on how to use it, and the system Is 
much easier to use than other comparable report formatters. 
But the best part about the report formatter is that the 
documentation is oriented towards the novice user, and gives 
some excellent tips on how to approach the task. The excellent 
books by Osborne (Berkeley, CA) on accounting systems are 
recommended as an example of how to set up CRT masks 
and report formats. 

The input sequence for the data base system is equally 
impressive. In addition to a very simple format in which input 
is invoked by the APPEND command, there are some very 
sophisticated features. 

In the simple input sequence, the user is given a record 
number by the system, then all field names are presented 
with a field length for each one shown by colons. The user 
merely fills in the blanks. To get more complex, the user can 
construct a custom CRT mask that will enable a totally flexible 
input sequence. In other words, the user can set up any order 
of entry of data, and can have additional explanatory matter 
on the CRT, plus use names that are more complete than the 
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field names in the data base to prompt users. This custom 
input sequence is made easy to use because the instructions 
in the manual are oriented to the novice user. They are 
complete, presented in a step-by-step fashion. 

The data base system has a very complete array of 
commands. There are many commands that allow the user to 
modify the data. For example, an edit command may be 
invoked to either change or replace data within the data base. 
These commands allow a batch change of data within a data 
base, for example, in the case of posting journal entries to the 
general ledger. 

The system has the capability of working with more than 
one data base at the same time. This is done by partitioning 
the user space into two separate areas, designated as primary 
and secondary. In each area, the user can have a data base 
open and be actively processing data. It’s something like the 
MP/M user 1 and user 2. The difference is that data can be 
exchanged across the line. This allows for very rapid exchange 
of data. It is useful, for example, in the case where one data 
base updates another, with both data bases remaining intact 
at the end of the operation. (The system also includes 
commands that allow one data base to be appended to 
another, and also allows two data bases to be joined to form a 
third data base.) In addition to just dealing with data bases, 
the system can set up working files to be used to deal with 
multiple data bases, and may read from and write to files 
created by other applications programs (such as those created 
by Basic or Fortran or even Pascal). 

The system has all the expected file manipulation commands 
for finding items within a data base. A user can find records 
by their record number, by a conditional match (for example 
all files that match the condition of being for $50 or more, but 
less than $120, and written on 1/15/82). Additionally, the 
system can skip from file to file by multiples, or scan one by 
one. Even more impressive is the ability of the user to specify 
exactly how files are to be organized. The user can organize a 


data base using either sequential or indexed files. This adds a 
tremendous amount of flexibility. Using sequential files often 
makes sense in the case of transaction registers that are then 
posted to other files. Using indexed files is the best for files 
that may require access on a number of different keys. Multiple 
indexes can be created and the indexes are always updated 
automatically by the system. Further, the system has the 
ability to locate an item in a very rapid fashion, since a modified 
B-tree algorithm is used. In even a very large data base, the 
access time is generally always within two seconds or so. 
With a hard disk, the times are considerably faster. 

This is an outstanding product. It represents the state-of- 
the-art in data bases for microcomputers. □ 


Example of DBase II program 

ERASE 

SET TALK OFF 
STORE 'Y' TO Bases 
DO WHILE i (Bases) = 'Y' 

? CHR(14) +' JOB COST SUMMARIES '+CHR(15) 

ACCEPT 'Which DRIVE and DATABASE?' TO Database 

STORE 'Y' TO Again 
DO WHILE l (Again) = 'Y' 

ACCEPT ' ENTER CLIENT CODE' TO MClient 

STORE i (MClient) TO MClient 

ACCEPT ' ENTER JCB NUMBER' TO MJob:Nmbr 

ACCEPT 'Type P to PRINT the report' TO Hardcopy 
IF 1 (Hardcopy) = 'P ' 

STORE ' TO Print' TO Hardcopy 
ELSE 

STORE CHR(O) TO Hardcopy 
END IF Hardcopy 

ACCEPT 'Type C to add CONDITIONS' TO Other 
IF i (Other) = 'C' 




PEACHTREE SOFTWARE, 3 Corporate Square, Suite 700, Atlanta, Georgia 30329 (404) 325-8533 
Telex II: 810-751-0273 PEACHTREE ATL. 


is if by magic, word processing from 
Peachtree Software transforms your busi- 
ness’ most time-consuming typing proj- 
ects into computerized ease. 

You’ll be amazed how easily Magic 
Wand glides you through “cut and paste” 
tasks. The system includes a full-screen 
text editor and extraordinary memory 
capabilities. You can save all or part of 
your output on a disk —even print one file 
while editing another. The user’s manual, 
written in simple, non-technical English, 
includes a step-by-step instructional pro- 
gram. And Magic Spell™, one of a whole new series of 
“Magic” packages, will add to your productivity. It checks 


your spelling against an internal “dic- 
tionary” of up to 20,000 words. 


a 


Fnce you’ve used any Peachtree 
Software Package, you’ll find it amaz- 
ingly simple to add others. Our easy-to- 
use manuals enable you to quickly make 
the transition from word processing to 
our general accounting programs. 

Peachtree Software reflects years of 
development, refinement and user test- 
ing. That’s why there are more than 
20,000 Peachtree Software packages in 
use. To get yours, see your nearest dealer or call, 800-835- 
2245, ext. 35 (in Kansas, 800-362-2421, ext. 35). 


TheVfery Best"Off-The-Shelf”Software Is"Off-The-Treer 


Peachtree Software™ Word Processing Is A 

MAGKWftND" 


Peachtree Software, Magic Wand, Magic Spell, and Sales Trackers are trademarks of Peachtree Software, Incorporated. 


A Subsidiary of MSA. 
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by Robert Swirsky 


User Proofing Apple’s DOS 

No matter how carefully a program is written to handle 
unexpected input, there is always one user who manages to 
get the program to bomb and return to the operating system. 
Sometimes the bad input is unintentional, like when a person 
types in a letter when the computer wants a number. At other 
times, the user may intentionally try to get the program to 
crash. This often happens in a classroom where it becomes a 
challenge to break into the operating system and screw up all 
the disk files, delete programs and other “fun” things. 

Making the program immune to bad input comes with careful 
programming techniques. However, doing the same with the 
operating system requires some programming tricks. In many 
cases, it is desirable to eliminate certain DOS commands, 
such as DELETE or INIT, and modify others so that only certain 
users have access to them. 

With only a few minor changes, it is possible to modify the 
DOS on an Apple II computer to keep unwanted users from 
tampering with it. After the changes are made, the modified 
DOS is either initialized on a new diskette, or placed on one 
using either the Update or Master Create programs. 

Changing the DOS commands is easy. Using listing 1, 
locate the DOS command you want changed. The first 
column lists the memory location, the middle column contains 
the ASCII character and the third column contains the 
contents of the byte in decimal. (The program that generates 
the chart is in listing 2.) Suppose you want to change the 
command CATALOG. Looking at listing 1, the locations for 
the command are found between 43218 and 43224, inclusive. 
To change it to DATALOG, simply poke 68 (ASCII “D”) into 
location 43218. Now when CATALOG is typed, the ?SYNTAX 
ERROR message will be generated. But if DATALOG is typed 
in, the usual disk catalog will be shown. Using the same 
method, any disk command can be changed to anything else, 
as long as the revised version contains the same amount of 
characters. Even control characters can be used, with the 
exception of the LF, CR and CTRL-X. Just remember that a 
control character and a printing character will both fill up one 
byte, even though the control character doesn’t print out. 

The advantage to changing the DOS commands around is 
that only people who know the revised spellings can use them. 
If the DELETE command is changed to GNURPH, a person who 
tries to DELETE a program will obviously be unsuccessful. 
However, you can remove a file by GNURPHing it. 

In order to save the modified DOS commands so they will 
be present whenever the DOS is booted, take a blank disk 
and initialize it after the changes have been POKED into 
memory. The DOS on the newly initialized disk will contain 
your changes. 

The program shown in listing 3 has a rather interesting 
effect. After this program is run, only DOS commands can be 
executed. Applesoft commands given in the direct mode will 


cause the computer to hang. Program runs are not affected, 
with the exception of files that are EXECed. By using this, a 
person is prevented from using LIST, NEW, DEL or any other 
direct command. To run a program after listing 3 is run, it is 
necessary to use the DOS command RUN <FILENAME>. 
RUN on it its own will not work. 

This program works by disconnecting the DOS from 
Applesoft. When a direct command is issued, it will check to 
see if it is valid under DOS. If not, it will cause the computer 
to hang instead of passing the command to Applesoft. In 
cases where you don’t want your programs listed or modified 
by unauthorized users, the program works nicely. 

Just like the DOS command changes, this program can be 
added to the DOS and be in the computer every time the disk 
is booted. This is done as follows: 

1) Write a short “hello” program and save it. 

2) Type in the program in listing 2 and run it. 

3) LOAD your HELLO program. 

4) Insert a blank disk and type “INIT <NAME>” 

5) Copy the programs you want on the new disk using 
the LOAD <NAME> and SAVE <NAME> commands. 

Now whenever the disk is booted, the values from the POKE 
commands in listing 3 will be in memory. Only DOS commands 
will work from immediate mode. This program can also be 
combined with any DOS command spelling changes made. 

These routines have been tested on a 48K Apple II Plus, 
under DOS 3.3. if you are using an older DOS, they may not 
work, as the locations of the various DOS routines have been 
moved. With less than 48K of memory, the POKE locations 
will have to be moved down, the exact amount depending on 
memory size. 

The next time someone tries to fiddle with your files, you’ll 
be prepared. These programming “tricks” have been 
extremely helpful in situations where unauthorized use of 
certain commands needed to be stopped. □ 


Listing 1 


1RUN 
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SVA 

MAKING APPLES 

GROW 


RIGHT PRICE - RIGHT DELIVERY 


SVA originated 8" floppy disk controllers for the Apple 
in 1979 based on 8 years of microcomputer consulting 
experience. 

Since then we have added four new memory systems 
and enhanced our system and application software to 
bring you the utmost in performance and convenience. 

SVA products adhere strictly to industry computer 
standards. 

SVA makes your data readable on other computers 
ond insures maximum reliability and transportability 
by recording all data using standard IBM formats. 

Standard Apple DOS, CP/M and Pascal are used to 
bring you maximum flexibility, compatibility, and 
continued support. 


SVA has delivered 2000 cards and systems on time 
with the applications and assistance to support them! 

Reliable? You bet! 

Every product is operated for a full 7 day burn in 
period and retested before leaving our door. Top 
quality components like Shugort floppy drives - the 
standard of reliability - are used exclusively. 

Support? Count on it! 

Our application development group helps you install 
standard DOS, CP/M or Pascal applications. Call the 
SVA Hotline for a list of application software that runs 
on the MEGABYTER systems. 

Look to SVA for a growing line of Apple Memory 
System products . . . SVA means business. 




Intelligent disk controller doubles the disk 


DISK 2+2 

8" Floppy Disk Controller 
Single density - Single/double sided 
Twice the Byte 

storage capacity of the Apple. Compatible 
with existing CP/M, DOS or Pascal software. 
Operates concurrently with mini disks. Load 
and run other CP/M and Pascal disks or 
rransport/copy data disks of any computer 
using the IBM 3740 format. 


ZVX4 MEGABYTER 

8" Floppy disk controller 
Dual density - Single/double sided 
Four Times the Byte 

All the features of Disk 2+2 plus IBM System 
34 double density recording. Automatic 
density switching. Control up to four 
mega-bytes of online data. Make business 
software more viable. Increase data security 
and reliability. File your rax return on 8" 
floppy disk. Excellent for hard disk backup. 


APP-L-CACHE 

256k RAM Memory Card 
Memory with disk emulator ROM 
Mini disk cost - Hard disk performance 

Operate as a standard 16k memory card 
and store/retrieve data at 3-50 times mini 
disk speed. Disk emulator ROM software 
eliminates the need for an extra mini disk. 
Uses standard DOS, CP/M and Pascal disk 
commands. Access large data bases without 
mini disk delays. 


AMS 8000 MEGABYTER SYSTEM 

Dual 8" Floppy Disk Memory System 
► 1/2 to 4 Mega-bytes data standard storage 

Removable Online Memory 

Complete single or double density memory 
sysrem for applications requiring large 
memory: Data base, Accounting, Word process- 
ing, Key to disk, and DOS, CP/M or Pascal 
program development. SVA has the support 
software for these and other applications. 

(21 

AMS 5000 MEGABYTER SYSTEM 

5" Winchester hard disk system 
5 to 20 Mega bytes of online memory 
Hard disk storage - SVA support 

Enjoy the speed and storage capacity of 
the latest in high speed - high density online 
memory systems. Load up your DOS, CP/M, 
or Pascal applications and watch the brain 
power of the Apple grow. Combine with an 
SVA 8" floppy system for data transportability 
and backup. 


MEGABYTES SOFTWARE 

Dedicated to standards and support 
Application Hotline assistance: 
(714) 452-0101 

Dora Transporter : Move data 
between computers with; DOS to 
IBM, CP/M to IBM, CP/M to DEC. 

Disk Copier: Copy ony 8" IBM 
3740 or System 34 format disk. 


General Business: Support for; The 
Apple Controller*, Accounting II 
Plus*, Peachtree*, BPI* ond others. 
Word processing: Magic Wand*, 
Apple writer*, Word Star*, Pascal 
Editor. 

System Softwore: Peorl 
application development, 
unmodified Apple DOS. Pascal 
and CP/M smallest drivers in town. 


Dora Bose: Desktop/Plon, DB *Trademarks: CP/M - Digital Research; 
Master, dBase II, CCA Dora DB Master - Stone Ware; dBose II 
manager. Ashron*Tare 


> SORRENTO VALLEY ASSOCIATES 

11722 Sorrento Valley Road 
San Diego, CA 92121 
(714) 452-0101 
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INMAC INTRODUCES 
THE SOLUTION TO YOUR MICRO SUPPLY 
AND ACCESSORY NEEDS. 


• One-Stop Shopping. This new catalog offers over 1,000 
products specifically for Micro Computers. Compatible with 
Apple, Atari, Northstar, TRS-80s and many others. 

> Convenient Ordering. By mail or phone, ordering supplies 
and accessories from this catalog will be quick and easy. 

• Fast Delivery. We'll ship your order within 24 hours from our 
distribution centers in New Jersey, California, Illinois and Texas. 
Overnight delivery available. 

• Top Quality Products. Virtually all our products are 

guaranteed for at least one year. Risk-free trial of any product 
for 45 days. _ 

Send for your FREE /Jp 
Inmac Catalog or call ** """" * 

(408) 727-1970. Dept. Micro, 2465 Augustine Drive, 

circle inquiry no. 44 Santa Clara, CA 95051 




ECT Building Blocks 

for Microcomputer 
Systems, Dedicated 
Controllers and 
Test Equipment 

R 2 l/0 
S-100 ROM, 

RAM & 1/0 
BOARD 


J 


ECT’s R 2 l/0 is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UART’s), 1 Parallel I/O Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 


Specializing in Quality Microcomputer Hardware 
Industrial • Educational • Small Business • Personal 
Card Cages, Power Supplies, Mainframes, CPU’s, 
Memory, HO, OEM Variations 

ELECTRONIC CONTROL TECHNOLOGY 



763 Ramsey Ave., Hillside, NJ 07205 (201) 686-8080 
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Listing 2 

10 FOR X = 43140 TO 43273 
20 PRINT X, CHR* ( PEEK (X)), 

PEEK (X) 

30 NEXT 


Listing 3 

1 REM * THIS PROGRAM PREVENTS ANY 

2 REM J NON-DOS COMMAND FROM 

3 REM t BEING EXECUTED IN THE 

4 REM t DIRECT MODE. 

5 : 

6 REM t PROGRAM WRITTEN BY ♦ 

7 REM ROBERT A. SWIRSKY 

8 REM 

10 POKE 40960,234 

20 POKE 40961,234 
30 POKE 40962,234 
40 POKE 40963,234 



INTRODUCING PUNK II,™ a giant step 
towards microcomputing perfection: the eight 
million byte program. 

Lifeboats fast, versatile PUNK II two-pass 
linkage editor helps you create large, sophisticat- 
ed programs without any programming changes. 

PUNK II is unique. While other linkage 
editors require you to construct programs in 
memory, PUNK II constructs your program on disk. 
You gain complete use of your computer's memory, 
using the full address space, up to 64K resident 
segments even on smaller machines. 

PLINK II also constructs applications larger 
than your computer's address space. By creating 
arbitrarily complex overlay structures, you can 
flexibly bring in chunks of code from disk during 
execution. 

Ideal for use with all popular high level 
languages, PUNK II even simplifies construction 
of bootstrap routines, allows menu-driven links, 
and more. 

Reach out towards the infinite through PUNK 
II . . . and see how far your programs can take you. 


Lifeboat Worldwide offers you the world's largest 
library of software from its offices in the U.S. A. , 
lapan, U.K., Switzerland, W. Germany, and France. 


Mail coupon to: Lifeboat Associates, 

1 1651 Third Avenue, New York, New York 1 0028 or call 
■ (212) 860-0300. TWX 710-581-2524 (LBSOFT NYK) 


□ Please send me more information on PUNK II. 

□ Please send me a free Lifeboat Catalog. 


Name 


Company 

| 

Street 



City _ 
State 


SOFTWARE 

WITH 

FULL 

SUPPORT 


.Zip . 


I 

^ PUNK II is a trademark of Phoenix Software Associates, 

| Ltd. Copyright© 1981, by Lifeboat Associates. 

■ lifeboat Associates 

^World^foremost software source 
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by Mike Heck 

Mupets to the Rescue 


Microcomputers are much more limited than their mainframe 
counterparts— in terms of speed, memory size and the number 
of devices that can be attached to them. Where micros have 
an advantage is in smaller applications where their power and 
performance are quite acceptable. However, in the inter- 
mediate area, where many microcomputers must be used in 
order to get acceptable results, but where the larger system 
would still be too much power, micros are not cost effective. 
In order to get the desired performance, you must configure 
many dedicated microcomputers, each with its own disk and 
printer. This type of setup erodes many of the savings that 
microcomputers can offer because disks and printers are 
typically the most costly components of the system. 


EPISODE 

THE 

VERSATILE 
COMPUTER 



JUST ADDH 
PERIPHERALS 



EPISODE is a CP/M^comput- 
er with 1.6 M byte of disk 
storage on dual 5V4 flop- 
pies. Its compact design 
provides a wide range of 
standalone or network appli- 
cations including data base 
sharing. 

EPISODE gives you total 
flexibility. You can add your 
own CRT and Printer, what- 
ever brand and price range 
you choose. All the logic in- 
cluding the 64K RAM mem- 
ory is contained on a single 
6" x 8" circuit board ensur- 
ing maximum reliability. 


‘Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 


EPISODE includes a unique 
software system called 
SUPERVYZ™ - a menu 
based software control sys- 
tem that allows the user to 
integrate application pro- 
grams. 

Dealer inquiries invited, 
foreign and domestic. 



Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 


And in this “cluster" microcomputer configuration, the 
peripherals might be used only a small fraction of the time. 
For example, in a word processing situation, most of the time 
is spent entering or editing text, rather than printing documents 
or using the disk for storage or retrieval. 

The ideal case would be to utilize the peripherals more 
effectively by having a number of computers share the same 
resources. Each user would have a dedicated CPU, while 
they share the more expensive peripherals: disks and printers. 
With this simple concept of shared resources, the overall 
system is a very cost-effective microcomputer solution to 
many medium-scale computing needs. 

Of course, there is a catch. It is very simple to attach a 
number of Commodore Pet or CBM systems to any peripheral. 
Just “piggyback" the IEEE-488 connector from each com- 
puter to the disk or printer, or both. The problem arises when 
one computer wants to access the device at the same time 
another CPU needs it. The resulting conflict will cause some 
unpredictable conditions, at best; data may be lost or 
diskettes corrupted. 

The solution is to design a device that will monitor the overall 
network of CPUs and assign priority to the requests for 
peripheral access. In this way, if an input/output (I/O) operation 
is occurring, all other systems will be given a “busy" message 
and locked out until the first system is finished with its task. 
Such a device is Mupet for use with Pet/CBM systems (King 
of Prussia, PA). The unit is developed by BMB Compu- 
science, Ltd., Ontario, Canada, distributed by Canadian Micro 
Distributors in Milton. 

The heart of the device is a controller that performs the 
manager function. In addition, there is a small interface that 
plugs into the IEEE-488 connector of each computer, and a 
ribbon cable that chains all the computers together. On the 
last interface, a terminator plug is used to complete the loop. 
All peripherals are connected via the IEEE-488 connector on 
the control box. 

It will work with up to eight computers. The only limitation is 
the length of cables between systems: BMB recommends 
total cable length of no more than 60 feet per system. 

Once all the computers in the system are tied together 
through the interfaces, the free end of the cable from the 
CPUs is connected to the controller. Then the peripheral is 
attached to the IEEE-488 connector on the controller. Nothing 
else is necessary. Each computer in the system now has 
access to the disk or printer. The whole appeal of this device, 
besides the cost savings, is the simplicity. The controller only 
has two LEDs to indicate Busy or Ready and a power switch 
—that’s all. 

One disadvantage is that Mupet is really designed for a disk 
based system, and not disk and printer at the same time. This 
is because printer operations tie up the IEEE-488 bus so that 
the other systems can’t use the disk during printing operations. 
This problem is overcome by the Double Mupet that plugs 
into the user and IEEE ports, thus providing an extra IEEE 
connector for a printer. 

In actual practice, the controller decides which computer 
can use the disk on a first-come first-served basis. If the bus 
is busy, the controller automatically queues all requests for 
disk access. If you try to get at a file while someone else is 
using the disk, you’ll experience a delayed response until the 
preceding Pet has completed its request. 

Once the disk is available, the Mupet controller will auto- 
matically go to the next computer that has a request. No 
operator attention is necessary. Completion of this next 
request automatically releases the bus again for the following 
request in the queue. Since the bus is busy only when data is 
being transferred, delays will normally be brief. The only 
exception is when a large file is being read, which may clog 
things up for a while. When a printer is connected to the 
standard system, it also shares the IEEE bus, so nothing else 
can get at the bus while printing is occurring. 

The Double Mupet overcomes this drawback by providing 
special spooling software. Anything that needs to be printed 
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is first written to the disk, and that image is then printed as 
the bus is free. The Pet can then access the disk and shared 
printer or it can be dedicated to control its own printer activity. 
In that case, the spooling program interrogates the disk at 
regular intervals to find the files that have been flagged for 
printing. The spooled files are printed on the printer attached 
to the computer dedicated to this task. Because printing 
doesn’t occupy the controller, the other computers can 
continue to access the disk without delay. 

In fact, the extra port and controller could be used to control 
any IEEE device, but using it for the printer is the obvious first 


The ideal utilization 
would be to have 
a number of computers 
share the same resources . 


choice. Both WordPro and Wordcraft word processors can 
spool print files, so using the Double Mupet in a word pro- 
cessing environment is ideal. 

Mupet will work with any combination of equipment. Pets 
and CBM computers can be working together, all sharing a 
4040 or 8050 disk unit or any properly interfaced printer. But 
more important, none of this requires any changes to programs. 
Mupet is transparent to the user and to most applications. 

Basic, Pascal or Assembler will operate properly as well as 
any programs that use standard DOS commands, provided the 
program is operated as though it were the only user of the disk. 

Some caution is necessary when you use programs that 
rely on sophisticated file access using Mupet. If files are not 
closed properly, or if some records are held in the computer’s 
memory and then transmitted to the disk at a later time, other 
computers on the system will not have accurate information. 
The simple solution is to use programs that were designed for 
a multi-user installation and have taken these slight problems 
into consideration. As a quick example, let’s look at how 
Mupet might be used in a word processing application using 
Wordcraft 80. 

After the computers are properly hooked up to Mupet and 
the Wordcraft disk is in drive 0 of the disk drive, the program 
is loaded into each computer normally by typing “SHIFT/ 
RUN." As each computer is initialized, the starting logo is 
displayed and printer type selected. 

From this point, each operator can get documents, edit 
text and save information on the document disk in drive 1 of 
the disk unit. At a convenient time, the computer selected as 
the printer controller would be used to print the files needed. 
All other operations would be handled as if each computer 
had a dedicated disk and printer. 

Another natural use of Mupet is in an educational environ- 
ment, where the disk is used just to load programs and save 
some statistical data. By using this system, you can increase 
the speed and efficiency of the classroom computing environ- 
ment and lower overall costs as well. 

With a number of business programs, certain security 
measures are incorporated, such as dongles or chips that 
must be plugged into each computer. With Wordcraft, 
Commodore has a policy of supplying security dongles as a 
special package for use with multi-user applications, if 
requested through your dealer. 

To use other programs that use a security device, check 
with the manufacturer first to see if the program will operate 
in a multi-user mode. Some programs will not operate, due to 
the architecture of the security routines. 

Mupet is supplied with a controller, power supply, three inter- 
face modules and 6-ft. ribbon cables with edge connectors. □ 



Computer 

Forms 

Catalog 


with 32 pages of 
continuous 
business forms for 
small computer 
systems 

Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 

• Quality products at low prices 

• Available in small quantities 

• Fast Service 

• Money Back Guarantee 

• Convenient TOLL-FREE ordering 


Fast Service by mail or. . .PHONE TOLL FREE 

1 + 800 - 225-9550 

Mass, residents 1 + 800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


Please rush a new computer forms catalog to: 


CODE 11460 
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POWER IN 

YOUR POCKET 


by Bob McElwain 



The Casio FX-702P: A Real Powerhouse 

At first glance, the Casio FX-702P computer looks like the 
Sharp/Radio Shack pocket computer. It’s about the same size 
and weight. It’s nicely detailed. The 20-character display is 
similar. But the differences are significant and some are exciting. 

The most obvious variation is the keyboard. The keys are 
arranged in alphabetical order, left to right, then continued to 
subsequent rows. It takes some getting used to. Each key 
has three functions, so that two keystrokes (pressing a 
function key, then the key for the function required) enter the 
function either in calculation or in a line of code. Since many 
of the functions are represented on the keyboard, the unusual 
arrangement of the letters and symbols is not as troublesome 
as it might be. 

The unit is faster than the Sharp/Radio Shack unit. Just 
how much faster is difficult to judge. I ran Tom Fox’s Prime 
Number Cruncher test (IA Aug 81) on the Casio. It ran in 
approximately 4 hours, 50 minutes. Previously, a run on the 
Sharp unit had taken 1 5 hours, 30 minutes. On other tests, 
the results were not quite as good. I estimate the Casio will 
perform most applications approximately three times as fast 
as the Sharp/Radio Shack unit. 

Perhaps this computer’s most exciting feature is that a 
ROM cartridge can be inserted into the body of the computer. 
This capability could be an outstanding asset. A small ROM 
cartridge can hold a great deal of code, and cartridges are 
easily substituted. 

Some handy features 

The built-in functions are extensive. Many of the commands 
and instructions can be keyed in with two keystrokes. There’s 
a random number generator, both command and natural logs, 
and a factorial function. Degrees can be converted to decimal 
and conversely. Rectangular coordinates can be changed to 
polar and conversely. Trig and hyperbolic functions are here. 
A comprehensive set of statistical functions is Included. 

I particularly like the SET function. It allows you to establish 
the number of digits to be displayed. The value can be 
rounded or truncated. 

In the brief time I’ve had this unit, I’ve formed a strong 
opinion about entering programs: It’s difficult. There is simply 
not much help from the computer. For example, on entering a 
line of code, the line entered will be displayed. However, 
should an error be detected in the display, it is necessary to 
list the line again before editing is possible (two keystrokes 
plus the line number). 

It is more cumbersome to handle run-time errors. Suppose 
line 1 20 has been entered as: 1 20 A = A/B. Then suppose in 
a RUN, B is incorrectly set to zero. When the program errs 
(division by zero is attempted), an error message displays, 


showing that an arithmetic mistake has occurred in line 120. 
To correct this, you must clear the error condition (one 
keystroke), change modes (two keystrokes), list line 1 20 (five 
keystrokes), and (if its a long statement) examine a lot of 
code to find even where the mishap occurred. When you 
have identified the problem, you must list the program, step 
by step, to find where the problem occurred (B was set to 
zero). If you miss the line, you must relist the program from a 
previous line number. There is no scroll function. In short, the 
editing features are limited and awkward. 

A manual and a set of 73 programs are provided. The manual 
has no index— and therefore little value. You remember you 
read something, but it’s difficult to find what you read if you 
need to refer to it. 

The programs cover a variety of topics. The formulas used 
are clearly stated outside the programs with good supporting 
notes, including drawings where appropriate. The programs 


It can run the 

Prime Number Cruncher test 
in about 4 hours, 50 minutes. 


are mostly simple applications of formulas. In many cases, 
more code will be needed to make them completely functional. 
For example, in dealing with annuities, the rate, which cannot 
be computed directly, has been omitted. But certainly this is 
a good beginning for many applications. 

The list price for the computer is $199.95. The cassette 
interface lists at $49.95. Although the printer is not yet 
available, it lists at $89.95. I have been assured by the 
company that, unlike Sharp/Radio Shack, the printer requires 
the cassette interface. There is no cassette interface built 
into the printer. From the listings I’ve seen, I suspect the 
printing device is the same as used by Sharp/Radio Shack. 
The listings have the same 1 6-character line with indentation 
on line continuations. Sharp’s printer unit is made by Epson. 

Sharp lists its computer at $1 79 and Radio Shack at $229. 
Casio is in the middle range. 

With this product release, Casio has taken a significant 
step into the future. 

Pocket computer programs 

One of the games included in the set of programs delivered 
with the FX-702P is called Hits and Blows. It’s a 4-digit 
variation of the old favorite, Bagles. The following program is 
loosely derived from Casio’s version. The code given is for 
the Casio unit. Comments have been included so the program 
can be loaded on a Pocket Computer. 

To convert from Casio’s Basic to that of a Pocket Computer, 
use the following. 

PRINT for PRT 

INPUT for INP 

LET for ; in an IF statement 

A for t (Raise to a power) 

CLEAR for VAC 

A(N + 26) for A(N) 

In using the subscripted variable, A(N), on a pocket 
computer, A(1 ) through A(26) use the same variable space as 
A through Z. A(1 ) on the Casio unit is the next variable beyond 
Z, A(27) on a pocket computer. The program is written so 
that A(1)-A(9) will run as stated on a pocket computer. 
However, these variables can be forced to the same relative 
position as on the Casio unit by using an offset of 26. Use 
A(2 7) for A(1), A(28) for A(2) and, in general, A(N + 26) for A(N). 

The pocket computer does not have a random number 
generator. A possible substitution is given in the listing. Casio 
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has a string function called $ that can contain up to 30 
characters. Other differences are noted in the listing. 

Market investment analysis 

A set of programs for pocket computers that provide market 
investment analysis is marketed by PersaSoft, Inc., Portland, 
OR. The basic analytical tools have been in use for some 
time— but this is the first implementation of these techniques 
on a pocket computer. 

The fundamental series assists in examining investment 
objectives, the long-term growth potential of an industry, 
stock selection and market timing. The technical series 
assists in analyzing short-term movements of groups of 
stocks and the market as a whole, along with a consideration 
of puts and calls. 

The package includes six programs and supporting 
documentation. The price is $14.95 per program, somewhat 
less per program if purchased in certain combinations. □ 


Program listing 


- (PC: Use PRINT for PRT. ) 

5 PRT "BAGLES PLUS ONE" 

- Clear variable space. (PC: Use 
CLEAR for VAC.) 

10 VAC 

- Loop for computer's number, four 
digits. (PC: Add 12: INPUT 
"SEED #? " ;Y) 

15 FOR K=1 TO 4 


- Get a random digit. (PC: Use 

Y = Y*tt- I NT (Y*tt) : A(K) = I NT ( Y * 1 0 ) 

20 A(K) = I NT (RAN#* 10) 

- If the first digit selected was 
zero, get another. 

25 IF A ( 1 ) =0 THEN 20 

- Continue, if digit selected was 
the f i rs t digit. 

30 IF K=1 THEN 50 

- If digit selected matches a pre- 
vious digit, go back for another. 

35 FOR J=1 TO K-l 

40 IF A(J)=A(K) THEN 20 

45 NEXT J 

50 NEXT K 

@ @ 

@@@ GET/CHECK GUESS @@@ 

@ @ ■ 

- Increase count of number of 
guesses . 

100 L=L+1 

- Last semicolon causes next input 
statement to display on. the same 
line. (PC: omit last semicolon.) 


PONY EXPRESS: software for an electronic mail network 

Hook up your office and home micro-computers . . . Connect your branch offices . . . Create a micro- 
computer network with friends, clients or associates ... All you need is your present telephone and 


The Pony Express™ 

The Pony Express lets two micro-computers exchange any information you choose — letter, a con- 
tract, graphics, VisiCalc* models, even other programs — over regular telephone lines. It is custom- 
fit, fully compatible with your software. With the unique on-line manual and guided walkthru features, 
a computer novice can master Pony the first time he uses it. Pony’s security system, and time and 
money saving features make it ideal for business applications. Home users will find it equally practical. 


The Pony Express is a package that is: 

• designed by management consultants, and field- 
tested in business and professional applications 

• easy to use, requiring only plain English. About the 
most complicated computerese is the term “file.” 

• easy to learn, displaying WALKTHRU comments and 
reminders while you run it. 

• superbly documented, with a computerized manual 
that puts you a touch-of-a-button away from all you 
need to know. 


• economical of your time; unattended it handles a 
diskful of data through its INBASKET and OUT- 
BASKET features. 

• secure and discrete, it lets an operator run the system 
“blind”, never laying eyes on sensitive information. 

• reliable, it automatically corrects transmission errors 
to ensure that what you send is what gets there. 

• mindful of your phone bills, the TOLL-SAVER and 
SUPER TOLL-SAVER features cut transmission time 
up to 70%. 


PONY EXPRESS™ : “thoughtful software”™ from the Philadelphia Consulting Group, Inc. 


Available for Radio Shack* 32 K Model III 
with 2 disks. Most features work with 1 
disk. Modem and RS232 communications 
interface required. INQUIRE ABOUT FU- 
TURE AVAILABILITY FOR OTHER 
COMPUTERS. Dealer and OEM inquiries 
invited. 


Software for 2-member network: $140 

Each additional member: 40 

Manual only (fully credited toward 
purchase) 15 

♦Radio Shack and TRSDOS are trademarks 
of Tandy Corporation. DOSPLUS is a 
trademark of Micro Systems Software, Inc. 
VisiCalc is a trademark of Personal Soft- 
ware, Inc. 


Visa and Master Card orders: 

Call 1-800-227-1617, EXTENSION 203. 
In California Call 1-800-772-3545. 

Specify TRSDOS* or DOSPLUS*. PA 
residents add 6% sales tax. Inquiries and 
other orders (payment enclosed): The 
Philadelphia Consulting Group. Dept. 
PE-11. P. O. Box 102, Wynnewood, PA 
19096. 
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ANALOG** DIGITAL 
DIGITAL** ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 


amplifier 
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custom board test ~ S-100 ^ 2 to 15 kfv 


conversion Mima**-. mixablc high and Iouj inputs ~ gain 
from 1 to 1024 — 12-bit — sample and hold amplifier 
8 channel differential 16-chonnel — analog to digital 
high accuracy — programmable gain instrumentation 
amplifier — custom board test — S-100 — 2 to 15 khz 
conversion time mixable high and louu inputs — gam 
from I to 1024 — 12-bit — sample and hold amplifier 
8-channel differential — 16-channel — analog to digital 
high accuracy — programmable gam instrumentation 
amplifier — custom board test — S-100 — PiolSkfv 
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nor additional details about the AD-100-4 and other 
fine California Data Corporation 100% individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 

( 805 ) 498-3651 
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THOUSANDS OF SHARES 
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the COMPUTER 
STOCK MARKET book 

THE PROFESSIONALS BUY 

Purchased by over 160 Financial Institutions, 75 Market Advis- 
ory Services, 50 Colleges and Universities, and 1 50 Computer 
and Software Firms. 

Has been sold in every state and over 30 other nations. It is a study 
of market timing based on cycles and seasonal factors, as they affect 
stock and commodity prices. It gives solid tools for measuring and 
profiting from them. Author has more than 20 years experience as a 
stock broker, and conducted 8 years of computer research 
developing the 34 programs in the book which contains ideas and 
programs never before published. Programs are written in TRS-80 
BASIC. 

Do you have the great stock and commodity trading advantages 
given by the home computer to the few who properly use it? 

To order “New Uses For The Home Computer In The Stock 
Market” send your name and address with your check for $19.95 
(overseas,- U.S.A. Dollar International Money Order or a Draft 
payable on a U.S.A. Bank) to: 

Thomas V. Lenz, Dept I 
596 W. Karval Ct. - Spring Creek 
Elko, Nevada 89801 


105 PRT 'T';L;" 

- Get guess. (PC: Use INPUT for 
INP.) 

1 10 INP "GUESS", X 

- Truncate any decimal part of 
entry . 

1 15 X= I NT (X) 

- Continue if above result is a 
four digit number. 

120 IF XdOOOO THEN 135 

125 PRT "TOO LARGE. RE-ENTER." 

130 GO TO 105 

- Break down guess into digits. 
135 FOR K= 1 TO 4 

- (PC: Use A for +.) 

140 A(K+5) = I NT (X/l Of (4-K)) 

- Remove the digit assigned 
above, from X. 

1-45 X=X-A(K+5)*10t (4-K) 

150 NEXT K 

- Check that no digits were dup- 
1 i cated on entry . 

155 FOR K=6 TO 9 

160 FOR J=K+1 TO 9 

- If a digit is duplicated, re- 
turn for re-entry. (PC: Use 
<> for ?) 

165 IF A(J)^A(K) THEN 1 80 
170 PRT "NO DUPS. RE-ENTER." 

175 GO TO 105 
180 NEXT J 
185 NEXT K 

@ @ 

@@@ BUILD CLUES @@@ 

@ @ 

- Count digits correct and in the 
right position, FERMIs. 

200 N=0 

205 FOR K= 1 TO 4 

- (PC: Use LET for ;) 

210 IF A(K) =A(K+5) ;N=N+1 

215 NEXT K 

- Exit to win if four correct. 

220 IF N=4 THEN 360 

- Count number of digits right 
but in the wrong position, 
PICOs. 
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1276 * 

1241 List $15.95 


HANDBOOK OF 

S£88K8S 




Into Computers? Robotics? Want to get started? 

Tfte Icmpufar Ecc\ llufi keeps you on top 
of the dynamic, fast-paced world of computers 
... all the latest info on hardware, software, 
applications, and theory plus substantial savings'. 


Select 6 fact-filled, money-saving books 
for only $095 

(total value up to $106.70) 

1982 Computer Calendar FREE! 


1299 
List $16.95 


1333 

List $16.95 


1203 


1 1 95 


List $14.95 


List SI 2. 95 


Ready-To-flun 
Programs in 
BASIC: graphics 

home & business, i 
gtelfe MW** J 


1187 

List $15.95 


101 

MICROPROCESSOR 
SOFTWARE AND j 
HARDWARE 
PROJECTS 


MASTER HANDBOOK Of 

microprocessor 
CHIPS I 






COmPUTEH 
GRAPHICS I 


GRAPHICS 

uitfh ER readq-ta-nn 
programs 






1200 

List $16.95 


1062 


1000 


List S12.95 


List $10.95 


1205 


1160 


Li 


1111 

List $14.95 


Programmers 

Guide to US P 


1982 Computer 
Calendar 

FREE 

when you 
join! 

Publisher’s List $5.95 


•sjessy-- 


1045 


List $10.95 


List $16.95 

HOW TO OESIfiH. MOj ««f" W 
you OWMWWtf 

w°BKl|e s COMPur£R 






Advanced 

Computer 
| Programs 

In BB51C 


1295 

List $16.95 
1228 

List $12.95 


34 HQRf Tested. 
Ready-To-Run 
Game Programs 


1251 
List $16.95 


List $14.95 


List $8.95 

1191 


List $21.95 

1053 


List $15.95 


7 very good reasons to try 
The Computer Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

• Club News Bulletins. All about current selections — mains, 
alternates, extras — plus bonus offers. Comes 10 times a year 
with dozens of up-to-the-minute titles you can pick from 

• “Automatic Order’’. Do nothing, and the Main selection 
will be shipped automatically! But ... if you want an 
Alternate — or no books at all — we’ll follow the instructions 
you give on the reply form provided with every News Bulle- 
tin 

• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

• Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts of software, games, and more 

• Exceptional Quality. All books are first-rate publisher’s 
editions, filled with up-to-the-minute info 


o 


THE COMPUTER BOOK CLUB 
Blue Ridge Summit, PA 17214 


Please accept my membership in The Computer Book Club 
and send the 6 volumes circled below, plus a free copy of the 
1982 Computer Calendar. I understand the cost of the books 
selected is $2.95 (plus shipping/handling). If not satisfied, I 
may return the books within ten days without obligation and 
have my membership cancelled. I agree to purchase 4 or 
more books at reduced Club prices during the next 12 
months, and may resign any time thereafter. 


1000 1045 1053 1055 1062 1111 1160 1187 
1191 1195 1200 1203 1205 1228 1241 1251 1271 
1275 1276 1295 1299 1330 1332 1333 1369 


Name Phone 

Address 


City 

State Zip 

(Valid for new members only.Foreign and Canada add 20%. Orders outside U.S. 
or Canada must be prepaid with international money orders in U.S. dollars) IA-182 
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225 M=0 


305 $="" 


- Index for digits of guess. 
230 FOR J=1 TO 4 


- Index for digits of computer's 
number. Compare all digits of 
the guess to all digits of the 
computer's number. (PC: Use 
LET for ;) 

235 FOR K=1 TO 4 


- Ignore compare if both digits 
are in the same position. Al- 
ready counted as FERMIs above. 
240 IF K=J THEN 250 
245 I F A(J+5)=A(K) ;M=M+1 

250 NEXT K 


- Add for FERMIs. 

310 IF N=0 THEN 330 

315 FOR K= 1 TO N 

- (PC: Use 320: T=T+1 : A$(T)= 
"FERMI") 

320 $=$+" FERMI" 

325 NEXT K 

Add for PICOs. 

330 IF M=0 THEN 350 

335 FOR K= 1 TO M 

- (PC: Use 340: T=T+1 : A$(T)= 
"PICO") 

340 $=$+" PICO" 


255 NEXT J 

@ @ 

@@@ OUTPUT RESULTS @@@ 

@ @ 

- Assemble guess for output. 

300 Z=1000*A(6)+100*A(7)+10*A(8)+A(9) 

- Assemble clues. (PC: Use 305: 

FOR K=6 TO 9 306: A$(K)="" 

307: NEXT K 308: T=5) 


345 NEXT K 

- (PC: Use PRINT Z ; A$ (6) ;A$(7) ; 
A$ (8) ; A$ (9) ) 

350 PRT Z;" ";$ 

355 GO TO 100 

- Win. Return for new game. 

360 PRT "FOUND I N" ;L GUESSES" 

365 GO TO 10 



TELEVIDEO SYSTEM I 


ZENITH 


The Televideo System I is a CP/M® based single- 
user computer system. State-of-the-art design and 
single board construction accounts for Televideo’s 
reliability and exceptional price performance. 
Cobal, Basic, PL/1 and Fortran are just a few of the 
high level languages available. As your needs grow 
so can your Televideo computer system. The 
System I can be a satellite computer of a larger 
network of user stations using the multi-processor 
multi-tasking System II or System III. System I 
includes TS-81 computer, Televideo 910 terminal 
(950 terminal available at additional cost) and 
CP/M® 2.2. Nation wide on-site service is available 
through General Electric service company. 

System I specifications: Z80A, 64K Ram, 4K diag- 
nostic Eprom, two 5" 360K drives, serial and parallel 
port. 



CP/M® is a licensed product supplied by Digital 
Research, Inc. 

See Televideo System Ad. 



NORTHSTAR ADVANTAGE 
COMPUTER 

The Northstar Advantage Computer is an integrated 
package including full graphics capability. Line 
charts, bar graphs, pie charts and 3 dimensional 
displays are all possible as part of Northstar’s 
optional graphics/DOS operating system or CP/M® 
graphics package. All Northstar applications soft- 
ware is available for the Advantage Computer. Slots 
for 6 additional expansion cards are included. 

Specifications: Z80A CPU, 64K Ram, Green screen 
12" monitor, 240 x 640 pixel graphics resolution, 
sculptured typewriter-like keyboard, two 5" 360K 
drives. 

V.I.P.’s call A.E.I. 


Zenith Data Systems with world famous quality and 
reliability are now available from A.E.I. The Z89 and 
Z90 are standalone micro computers with a one 
piece design that simplifies installation and opera- 
tion. With the board line of PeachTree accounting 
software and Micro-Pro word processing software 
the Zenith computers are the ideal small business 
systems. H eat hk it/Zen it h educational courses are 
available making the Zenith computer an excellent 
choice for the first time buyer. 

Zenith specifications: 

Z89— 48K ram standard, Z80cpu, 2 serial ports, built 
in 12" terminal, one 5" 100K drive, expandable. 

Z90 — 64 K ram standard, Z80 cpu, 2 serial ports, 
built in 12" terminal, one 5" 200K drive, expandable. 



Because A.E.I. tests before shipping, has expertise on all items offered, and is price competitive. 



I AUTOMATED EQUIPMENT, INC. 

18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 
See these products and a full line of peripheral equipment in our showroom. 


(714) 963-1414 
(800) 854,-7635 
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Boy is this 

COSTING YOU. 


It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 

dBASE II is a complete 
applications 
development package. 



records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 

Expand your clientbase 
with dBASE II. 


Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers' problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 

dBASE II uses English-like commands. 

dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub -field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields. 


With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer. 

You don't have to believe us. 

Because you can try it out for yourself, free for 
30 days. 

If you're working with a 48k CP/M system, call for 
our dealer discounts and OEM run-time package prices, 
then take us up on our money-back guarantee. Send 
us your check and we'll send you a copy of dBASE II 
that you can exercise on your system any way you 
want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC's. 

Ashton-Tate, 3600 Wilshire 
Blvd., Suite 1510, Los Angeles, 

CA 90010. (213) 666-4409. 

Ashton-Tate 

©Ashton-Tate 1981 
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DATA 

DYNAMICS 

TECHNOLOGY 


MaIie 
Your. 

SeIection . . . 



Interfacing to 

S-1 00/IEEE 696 Microcomputers 

Sol Libes and Mak Garetz 

This book assists S-1 00 users in expanding 
the power and utility of their systems. It 
describes the S-1 00 bus with precision 
and detail. Various chapters describe its 
mechanical and functional design, logical 
and electrical relationships, bus inter- 
connections and bussing techniques. Both 
parallel and serial interfacing are described, 
as well as interfacing the RAM, ROM and 
the real world. Additional chapters discuss 
D/A and A/D conversion, interrupts, timers 
and direct memory access. 

Order No. 0-931988-37-3 $1 5.00 

Video/Computers 

Charles J. Sippl and Fred Dahl 

Readers will be off to a head start on the 
most exciting new idea in home 
entertainment with this information 
handbook that shows how to select mix 
and operate personal computers and home 
video systems. 

Order No. 0-1 3-941849 $7.95 


Robot Intelligence 

David L. Heiserman 

This book contains a complete review of 
the history of machine intelligence and 
basics of robotics, and goes in-depth with 
thorough explanations of three progressively 
higher classes of programming response, 
in a project-oriented format. Alpha-1 BASIC, 
Alpha-ll, Beta-1 BASIC, Beta-ll, Gamma-1, 
and Gamma-IIG are well detailed with step- 
by-step programming tips, flowcharts and 
illustrations. Screen formats, main 
programs and all subroutines are provided. 
Order No. 0-8306-1 1 91 -6 $9.95 

Physician’s Primer on Computers 

Jan F. Brandejs and Graham Pace 

This guide explains, in nontechnical terms, 
how doctors practicing in an ambulatory 
setting can benefit from the use of a 
modern computer communications network. 
Step-by-step, the book shows how to 
handle, via computer, such jobs as 
scheduling, history- taking, and billing— even 
how to hook into pharmacies and hospitals. 
Order No. 0-669-00431-6 $18.50 



Home Computers: 2 10 Questions 
and Answers Volume 2: Software 
Richard Didday 

The main purpose of this book is to get 
you to the point where you can make your 
own informed decisions about what 
software products you want and what 
projects to attempt. 

Order No. 0-918398-01 -0 $9.95 
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Computer Games 

for Business, Schools and Homes 

J. Victor Nahigian 

and William S. Hodges 

Based on the premise that programming a 
non-trivial computer game represents a 
formidable design problem, the authors 
offer 27 computer games with complete 
printouts listed for use in any introductory 
course in BASIC. Contains a wide range of 
games both popular and new with helpful 
programming notes for each one. Written 
in 8K of memory BASIC, the games are 
designed for use on any computer and are 
easily customized to individual skill levels 
and systems. 

Order No. 087626-1 66-7 $10.95 

6502 Games Book 

Rodnay Zaks 

This book is designed as an educational 
text on advanced programming techniques. 
It presents a comprehensive set of 
algorithms and programming techniques for 
common computer games. All the programs 
are developed for the 6502 at the 
assembly language level. 

Order No. 0-89588-022-9 $1 2.95 

A-Z Book of Computer Games 

Thomas C. Me In tire 

Here are lots of fun-filled, useful 
programs for anyone who has access to a 
computer. Filled with colorful game 
programs ready to be run on any machine 
that uses BASIC. They’re challenging for 
kids and adults as well. 

Order No. 0-8306-1062-6 $7.95 

Take AIM: Volume I 

James H. Clark 

This lab and learning manual for the AIM-65 
and other 6502 microcomputers is a 
valuable instruction tool for students and 
practitioners alike. Intended for hands-on 
use, it includes computer precautions, 
programming basics, a glossary, a 
crossindex of AIM-65 documentation and 
operating instructions for the 6522VIA 
keyboard and display. In addition, the 
manual contains more than 30 fully 
documented utility and game programs that 
teach math, data handling, input/output, 
simulation, programming, etc. 

Order No. 0-916460-29-X $16.95 

The Computer Tutor: Learning 
Activities for Homes and Schools 
Gary W. Orwig and William S. Hodges 

Now everyone can learn how to use his 
personal computer with help from this 
exciting and entertaining collection of 
educational computer programs. Designed 
for parents to introduce their children to 
computing, the entire family will be able to 
join in the fun of computer play. Using 
easy-to-learn techniques, parents can 
experiment with suggestions for modifying 
and personalizing their own family programs, 
while kids will sharpen their math and 
spelling skills, learn the metric system and 
even get a taste of portfolio management 
by playing the stock market. 

Order No. 0-87626-1 47-0 $1 0.95 



Using Microcomputers in Business 

Stanely S. Veit 

Written by the owner/manager of one of 
the country’s largest computer stores 
selling systems to small businesses, this 
book is an essential background briefing 
for any purchaser of microcomputer 
systems or software. In a fast-moving 
style, without the usual buzz words and 
technical jargon, Veit answers the most 
often asked questions. 

Order No. 0-81 04-51 52-2 $9.95 

Microprocessors for 
Measurement and Control 
David M. Auslander and Paul Sagues 

This book is written in the interest of 
controlling mechanical equipment with a 
microcomputer. It explores techniques for 
designing mechanical and process 
equipment without the prior knowledge of 
machine or assembly language. The reader 
is led through case studies, beginning with 
simple devices and graduates with the 
complete plans to build prototype systems. 
Order No. 0-931 988-57-8 $1 5.99 

Mostly BASIC: 

Applications for your Apple II 

Howard Berendon 

Here is a book written for owners of an 
Apple II microcomputer. Each of the 28 
chapters contains tested programs ready 
to enter. This book is divided into six 
sections. The first deals with real time 
applications; second— education programs; 
third— business investments; fourth— home 
applications; fifth— utilities; and sixth— the 
unusual. This book contains programs for 
everyone. Whatever your interest, there 
are programs to increase your enjoyment 
and the usefulness of your microcomputer. 
Order No. 0-672-21789-9 $12.95 

Computer Games for the TRS-80 
J. Victor Nahigian 
and William S. Hodges 

Here’s an exciting and challenging collection 
of computer games with something for 
everyone. The authors have provided 
complete programs for a wide variety of 
highly entertaining games, from the 
traditional to the new and unusual. Each 
game is written in 8K TRS-80 BASIC. 
Complete programming notes, probability 
tables and amusing illustrations add to the 
fun and instructional value of this book. 
Order No. 0-87626-1 42-X $1 0.95 



Digital Counter Handbook 

Louis E. Frenzet , Jr. 

This book explains how counters work, so 
the user can understand them and use 
them more effectively. It explains the 
general principles in sufficient depth to 
meet user needs without going into 
confusing, unnecessary detail. No 
mathematics beyond the simplest algebra 
is needed to understand the descriptions. 
Concepts such as precision of counter 
specifications, counter accessories and 
interfaces, high and low-frequency 
counters, sources of error, and the power 
ways to make test hookups. 

Order No. 0-672-21758-9 $10.95 


Microprocessor Software: 
Programming Concepts 
and Techniques 
Gene A. Streitmatter 

This book is written for the beginner. It 
makes no assumptions about previous 
knowledge of programming. At the 
beginning of each chapter, there is a 
partical glossary of terms introduced in 
that chapter. At the end of each chapter, 
there are questions and problems that help 
the reader to understand the material and 
that cover the main points of the chapter. 
The book is written in a progressive level 
approach, with the early chapters being 
less technical than later chapters. The 
tools of thinking are presented as they are 
required by the material. The author has 
written the text in a linear manner, so that 
it can be read continuously from front to 
back. It is desirable that you have a micro- 
processor available that is programmable at 
the assembly language level. 

Order No. 0-8359-4375-5 $17.95 


32 BASIC Programs 
for the Apple Computer 
Tom Rugg and Phil Feldman 

Chockfull of programs with practical 
applications, educational uses, games and 
graphics, this book is designed for the 
Apple computer. Written by experienced 
programmers, each of the 32 chapters fully 
documents a different bug-free program. 
The programs can also be adapted by 
making the changes the authors suggest. If 
you have a good working knowledge of 
BASIC, you can devise and implement your 
own program changes. 

Order No. 0-91 8398-34-7 $1 7.95 
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PET Interfacing 
James M. Downey 
and Steven M. Rogers 

This book gives you a better idea of how 
specialized interfaces can be built and 
used with the PET computer. The three 
types of interfacing that are covered are 
the user port, the memory expansion port 
and the IEEE 488 port. Each has a specific 
use, and each is covered in detail. This is 
really a how-to-do-it book with many 
experiments for you to perform to learn 
more about interfacing the PET computer 
and about control signals. 

Order No. 0-672-21795-3 $16.95 

Microcomputer Interfacing 

G. Jack Lipovski 

This book describes both hardware and 
software principles of designing micro- 
computer interfaces. Focusing on the use 
of large-scale integrated circuits intended 
for microcomputer interfaces, the author 
discusses the Motorola M6809 to illustrate 
these techniques. 

Order No. 0-669-0361 9-6 $24.95 


The Armchair Engineer 

Hall C. Roland 

If you are curious about how things work, 
but don’t want to spend hours burrowing 
through material that is too technical in 
nature, this book can supply you with 
simple and understandable explanations on 
the hows and whys of scientific and 
technological devices. Originally written as 
a series of weekly articles for a 
newspaper, the chapters cover a wide 
assortment of interesting topics. You’ll 
enjoy reading about such diverse subjects 
as fire detectors, camera lens corrections, 
the 200-mile-per-gallon carburetor and 
much more. 

Order No. 0-918398-51-7 $4.95 

A Young Person’s Guide 
to Computers 
Paul M. Danzer 

A book on computing for kids? That’s right. 
This book is for youngsters, eager to get 
their first glimpse at the world of computing, 
regardless of age. 

Order No. 0-939280-00-0 $7.95 



6502 Applications Book 

Rodnay Zaks 

This book presents real-life application 
techniques for any 6502-based micro- 
computer board. It teaches you how to 
connect the board to the outside world and 
implement practical applications. Programs 
range from a complete home alarm system 
to industrial applications. 

Order No. 0-89588-015-6 $12.95 
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Android Design 

Martin Bradley Weinstein 

Here’s a comprehensive look at the tools, 
materials and techniques necessary for 
designing an android. It examines what an 
android is, what you can expect it to do 
and how this will translate into the design 
requirements. Also included is a look at both 
usual and unusual hardware and software, 
and mechanics and mechanisms. The book 
offers intriguingly sophisticated designs 
and the opportunity to see them realized. 
Order No. 0-8104-51 92-1 $11.95 

34 More Tested, Ready-To-Run 
Game Programs in BASIC 
Delton T. Horn 

Discover the fun side of a computer’s 
personality! Here is a handbook that shows 
how much entertainment and enjoyment 
that computer can give you and your family. 
It’s a complete collection of games, gags, 
brain teasers and “non-games”. ..even 
programs that make learning fun. Presented 
in an easy-to-read-and-understand format 
with lots of illustrations, flowcharts and 
listings for every program in both standard 
BASIC and abbreviated BASIC. 

Order No. 0-8306-1 228-9 $7.95 

Microcomputers for 
Business Applications 
William Barden Jr. 

The author, a microcomputer expert, 
discusses the many possible benefits that 
small business owners can enjoy by using 
microcomputer systems. He explains the 
various types of microcomputers available, 
points out pitfalls to avoid, and defines 
computer-related terms. 

Order No. 0-672-21 583-7 $9.95 

Taming your Computer 

Jerome Kan ter 

If you’re a business manager who uses 
computer output or who provides computer 
input in your day-to-day business, but 
you’ve never before been directly involved 
with computers and how they function— this 
book is for you. This practical handbook 
gives you the information, in familiar, easy- 
to-understand business terms that you can 
use right now to get the most from your 
computer system, even if you’ve never used 
a computer before. The book covers every 
phase of business computer applications. 
Order No. 01 3-884403-8 $8.95 

6502 Software Gourmet Guide 
and Cookbook 
Nat Wadsworth 

You’ll be able to put together programs 
without having to start from scratch. You’ll 
have the most useful routines at your 
command — already programmed and ready- 
to-use: search and sort routines; general- 
purpose utility routines; code and numeric 
conversion routines. The book contains 
flowcharts and source listings. Special 
listings include a presentation of machine 
codes and a reference guide to complete 
instruction set. All recipes are time tested. 
Order No. 25010 $12.95 
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16 Bit Microprocessors 
Christopher A. Titus , Jonathan A. Titus , 
Alan Baldwin , W.N. Hubin 
and Leo Scanlon 

The book begins with a review of basic 
microprocessor concepts, as it is assumed 
that you have had some experience in 
microcomputers. The Intel 8086, Zilog 
Z8001 and 8002, DEC LSI-11, Texas 
Instruments 9900 and family, Motorola 
6800 and National Semiconductor 16000 
family are discussed. Benchmarks have 
been included for each processor, and the 
appendix contains benchmark specifications. 
Order No. 0-672-21805-4 $14.95 


6809 Microcomputer Programming 
and Interfacing 
Andrew C. Staugaard , Jr. 

This book was written to provide you with 
a sound understanding of how to program 
and interface the 6809 microprocessor. 

The first half of the book discusses the 
chip structure and basic concepts of the 
6809. Addressing modes and registers and 
data movement instructions are also 
covered. The next chapter deals with 
branching and other instructions. Input and 
output are detailed; interfacing and 
applications of the 6809 are discussed. 
Order No. 0-672-21 798-8 $14.95 


Z-80 Microcomputer Handbook 

William Barden Jr. 

This handbook will provide the current 
Z-80 user and the prospective user with 
essential information on technology of the 
7-80. Organized into three sections, the 
first section concentrates on hardware; 
second on software and the third on 
microcomputers built around the Z-80. 
Order No. 0-672-21 500-4 $1 1 .95 

Practical Oscilloscope Handbook, 
2nd Edition 

Howard Bierman , Paul Bierman 
and Rufus Turner 

This book is written for the engineer, 
technician or serious hobbyist as a practical 
guide to the set-up, display and interpreta- 
tion of waveforms. It takes you from the 
basics of oscilloscope operation to the 
most advanced troubleshooting methods 
using the latest scopes designs, such as 
the dual-beam, storage screen and digital 
types. Written in clear, concise language, 
the book enables you to master oscilloscope 
operation and use without becoming 
bogged down with unnecessary theoretical 
considerations. The many illustrations 
define control functions on the front panel, 
probe hookups, sample circuit connects 
and typical waveforms. 

Order No. 0-81 04-0851 -1 $8.95 
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Announcing the IEEE Computer Society’s first 



April 24-28, 1982 


Five days of tutorials in three tracks covering key areas of 
computer hardware, software, and applications technology at the 
beautiful Stadtpark Conference Center in Hanover, Germany — to 
be held concurrently with the Hanover Fair, the largest engineering and 
industrial exhibit in the world. 



Saturday 

April 24 

Sunday 

April 25 

Monday 

April 26 

Tuesday 

April 27 

Wednesday 

April 28 


Software Design Strategies 

Software Testing 
& Validation 

Automated 
Software Tools 

i 

1 

1 

2 

i 

3 

4 

5 


Glenn D. Bergland & Ronald D. Gordon 

Bell Telephone Laboratories 


Edward Miller 

Software Research Associates 


Local Computer Networks & Office Automation 


i 

6 

i 

7 

i 

8 

T 

9 

I 

10 


Kenneth J. Thurber & Harvey A. Freeman 

Architecture Technology Corporation 



VLSI Design Technology 


Computer Graphics 

i 

11 

i 

12 

« 

13 

i 

14 

i 

15 


Rex Rice 

Independent Consultant 


Kellogg S. Booth 

University of Waterloo 


General Chairman: 

Joseph P. Fernandez, IBM Corporation 

Publicity: 

True Seaborn, Christina Taylor 
IEEE Computer Society 

Registration: 

Harry Hayman 
IEEE Computer Society 


REGISTRATION FEES 

IEEE Computer Society Members: $125 (DM 312) per tutorial per day 
Nonmembers: $140 (DM 350) per tutorial per day 

NOTE: For advanced registration, see coupon on facing page. 
Registration limited to 100 per tutorial per day. 

Please register promptly to assure your reservation. 
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Presented during the world-famous 
Hanover Fair, Tutorial Week Europe 
'82 will offer the opportunity to 
systematically explore key issues in 
software, local computer networks 
and office automation, VLSI, and 
computer graphics. Update yourself 
technically through IEEE Computer 
Society tutorials, then visit Hanover 
Fair, the largest scientific and indus- 
trial exhibit in the world. 

During its eight-day schedule each 
April, Hanover Fair regularly draws 


600,000 visitors from well over 100 
countries around the world. Situated 
on a one-kilometer-square site on the 
outskirts of the City of Hanover, the 
fair consists of several distinct sectors 
representing a broad range of scientific 
and engineering disciplines. Among 
them are the computer and office 
systems exhibit, known as CeBit; the 
electrical engineering and electronics 
segment; and the Research and Devel- 
opment Fair. Other sectors cover 
lighting systems, plant engineering 


and construction, factory equipment, 
materials handling and warehousing, 
construction machinery and services, 
subcontracting and custom manufac- 
turing, and surface treatment equip- 
ment and materials. A special feature 
of this year's fair will be Energy ' 82 , 
which will focus on every known type 
of energy supply, conversion, and 
transmission equipment and 
technology. 



CeBit is the edp and office technology segment 
of Hanover Fair. In 1981, this portion alone 
featured more than 1,000 exhibitors and drew 
approximately 195,000 visitors. 


The electrical engineering segment carries 
more than 1,700 exhibits in the fields of tele- 
communications, measurement, control and 
automation, electronic components, power 
supplies, and power transmissions. 


The unique Research and Development Fair 
carries over 200 exhibits in basic and applied 
research, licensing services, and technology 
transfer. Over 100,000 visitors attended this 
portion of the Hanover Fair in 1981. 


■X 


HOTEL AND TRAVEL 

Salk International of Newport Beach, 
California, an official tour organizer in 
the U.S. for Hanover Fair, has reserved 
a block of rooms at selected hotels in 
Hanover. To assure hotel accommoda- 
tions, be sure to make your reservations 
promptly. Seven-day, 13-day, and cus- 
tom travel packages are available from 
all major cities. Auto rentals and Eurail 
passes are also available. For complete 
travel information, clip out and mail 
this coupon. 


Name 


Company 


Address 


City Slate Zip 


Telephone (business) 


Telephone (home) Dale 

Salk International 
4340 Campus Dr. 
Newport Beach CA 92660 
Telephone (714) 754-7255 


MAIL TO: 

EQ 

eSS 


I wish to register for the following tutorials 
(please circle numbers). 

I 1 1 

I 2 3 4 5 

6 7 8 9 10 

II 12 13 14 15 

Registration fees (per person per day): 
Nonmembers — $140 (DM 350) 
Members — $125 (DM 315) 



D Check enclosed □ Visa/BankAmericard □ Master Charge 
Payments must be made in U.S. funds drawn on a U.S. bank. 


Card No. 


Exp. Date 


Signature 


Note: You may attend any 
combination of tutorial days 
you wish. However, you are 
encouraged to complete the 
full 2-, 3-, or 5-day sequence. 


Name 


IEEEorlEEE-CS 

MembershipNo. 


Street Address. 


Phone No. 


City/State/Zip 

Please send more information on □ Hanover Fair □ Tutorial Week Europe 

Please send information on □ Tutorial Week West '81, Dec. 7-11, 1981, San Diego, CA 
n Tutorial Week East '82, March 22-26, 1982, Orlando, FL 
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Assignment: Benchmark 


Alpha Micro AM-1011 



Powerful and Sophisticated Features 



C*3 



Accounts Receivable 

Current Price 


Time 


Alpha Micro AM-101 1 

3:25.3 

$15,605 

Ohio Scientific C3-A 

15:49.3 

$10,940 

Digital Microsystems DSC-2 

3:28.8 

$ 9,015 

Apple II Plus 

6:17.4 

$ 4,330 

Radio Shack TRS-80 Model II 

3:36.8** 

$ 7,609 

Pertec PC 2000 

6:04.3 

$12,470 

DECstation 78 

5:04.8* 

$10,495 

Vector Graphic System B 

5:56.5 

$ 8,995 

Texas Instruments Model 771 

3:38.1 

$12,100 

North Star Horizon 

1:57.7 

$ 6,911 

Cromemco System Two 

2:48.0 

$ 9,275 

Data General 

to be covered next month 

* Includes both compile and run time 

* * Prog ram optimized by Radio Shack ran in 2:59. 3 


by Hillel Segal 

There’s an old axiom in the world of business: you 
get what you pay for. Like many such sayings, it isn’t 
always true. In fact, it’s quite a challenge trying to 
figure out when that rule applies and when it doesn’t. 
The benchmark tests are one method of finding out 
whether the rule is operating properly or not. 

Although computers can be rated according to speed 
and capacity, no one would suggest that those ratings 


be the sole basis for evaluation. The benchmark tests 
performed for the Association of Computer Users by 
independent consultants are standardized applications 
and repetitive speed tests. Comparisons of run times 
of similarly-priced computers tell us something of the 
speed of the processor, operating system, language 
and peripherals— more than just hardware specifications 
could. But it’s up to the reader to decide to what extent 
sheer speed is important in a particular situation. 
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This month’s system is at the high end of the target 
price range for this group of benchmark tests. This 
series focuses on computers costing under $15,000. 
The Alpha Micro AM-1 01 1 has a price of $1 5,605 for a 
complete one-user system. 

The money appears well-spent, at least in terms of 
performance, since the system posted excellent times 
over a broad range of tests. In several categories of 
testing, it was best of the group. 

In the accounts receivable problem, a test simulating 
a “real life” set of accounts, the system was not out in 
front. But it was among the leaders, with a time of 3 
minutes, 25.3 seconds for the test. A short compile 
step prior to the run took about 1 0 seconds. 

A floating point math processor, speeding up numer- 
ical calculations, undoubtedly helped the system to 
post some low run times. The floating point hardware is 
a standard feature. 

The unit was tested at a customer site, independent 
of any factory assistance, because the company chose 
not to participate. Nevertheless, the testing process 
went without a hitch. The more expensive AM-1051 
computer was also run through the benchmark process 
for a report in the ACU’s series 3 benchmarks, covering 
the $25,000-$50,000 class. It performed well in those 
tests, which include multi-user response time ratings. 

As tested, the AM-1011 included an AM-100T pro- 
cessing unit, 64,000 characters of memory and two 
floppy disk drives, storing a total of 2.4 million 
characters. A Lear-Siegler AMD-3A+ terminal and a 
Texas Instruments 820 printer rounded out the hardware. 

Standard software items included the AMOS multi- 
user operating system, extensive utilities, text editor 
and formatter. Three high-level languages are supplied: 
Basic, Pascal and Lisp, all Alpha Micro versions. 

A similar but slightly less expensive system is the 
AM-1010, which uses an AM-100 processor, operating 
at % the cycle time (2 MHz), and performing memory 
operations eight bits at a time. (The AM-100T is a true 
16-bit processor.) Either system can be used with hard 
disk drives of varying capacities, as well as tape drives. 

One of the computer’s strongest qualities is the ability 
to expand the unit from a simple single-user system 
based on floppy disk storage to a hard-disk multi-user 
configuration. Up to four hard disks can be added, and 
as many as 24 terminals can be connected. 

Versatile operating system 

The operating system is designed to work with the 
largest possible configuration, and offers several 
features for use in managing the computer’s use. In 
addition, a full line of utilities for file and disk manage- 
ment is included, and a number of debugging aids is 
provided in the Basic environment. These include 
breakpoints and single-step operation. 

The AlphaBasic language had a number of features 
not usually found. Variable names can be of any length, 
labels may be used in place of line numbers to identify 
locations in the program and the programs may be 
chained together. In the interactive development 
mode, a line-by-line syntax check is performed to spot 
errors early. Once perfected, a compiled version of the 
language may be stored for later use. 

While the AlphaBasic itself does not include a built-in 
line editor (changes must be made by retyping the entire 
line), the utilities include a text editor, called VUE, 


which provides the necessary functions for editing 
programs under development. Word processing can be 
accomplished by using the VUE editor, along with a 
text-formatting utility. 

One interesting type of flexibility the system provides 
is the ability to use nearly any non-intelligent terminal as 
a workstation, since software for many common CRTs is 
included in the operating system. The cursor positioning 
systems of these inexpensive terminals are used 
together with the computer’s screen editor to allow 
sophisticated terminal operations normally associated 
with more expensive CRTs. 

Diverse manuals are helpful 

Documentation reviewed prior to the benchmark 
testing was found to be complete and well-written. An 
excellent manual that introduces the first-time computer 
user to the system was available, as well as more 
detailed manuals for system operators and managers. 
Specialized programming manuals covered the higher 
level languages, the assembly language and interaction 
with the operating system. 

Software packages supplied include general ledger, 
accounts payable and receivable, order entry, inventory 
control and payroll. OEMs who sell turnkey systems 
supply much of the software in use by customers. 

The dealers who sell the Alpha Micro systems provide 
most maintenance service. Board replacement in the 
field is combined with factory board service. Some of 
the users contacted had complaints about dealer 
service, but for the most part, customers said they had 
good relationships with their dealer. 

About 15 end-users were surveyed during the 
benchmark report process; about one-third of them 
had a single terminal. Others had two or three terminals 
attached to their system. Businesses included retailers, 
distributors, a mail order house and engineers. Two 
systems were being used by individuals engaged in 
personal research. 

User comments on the languages and operating 
system were universally favorable. “I purchased the 
Alpha Micro because of price and language. Now, with 
hindsight, I purchased a powerful operating system as 
well,” said one customer. Another told us, “I’m used to 
working with a million-dollar computer... and I don’t find 
myself limited on the Alpha Micro.” 

Most of the users had a solid background in computers 
and were able to develop their own software as well as 
refine that of others. Their interest in the Alpha Micro, 
they said, came from price, expandability, ease of opera- 
tion and a versatile, sophisticated operating system. □ 


Hillel Segal is president of the Association of Computer 
Users, a non-profit association with members all over 
the U.S., Canada and several foreign countries. 

One of the association’s key activities is the publica- 
tion of its Benchmark Reports. Each month a new 
report is produced covering a computer system. 

In addition, ACU publishes seven bimonthly news- 
letters for users of small computers, midi computers, 
large computers, time-sharing systems, distributed 
processing systems, word processing systems and 
home and hobbyist computers. 

A complete package of information about member- 
ship is available at P.O. Box 9003, Boulder, CO 80301. 
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Hardware Evaluation 

A PRINTER 
POTPOURRI 


Enhancements to the 
Epson product line 



by Roger H. Edelson 

Within the past few months, Epson (Torrance, CA) 
has begun shipping three new products: 1) a lower 
cost addition to its printer line— the MX-70, 2) the 
model 8150— a full-fledged RS-232 serial interface 
and 3) the Graftrax 80 (a bit plot graphics capability for 
the MX-80 printer line). All of these items have served 
to enhance Epson’s already formidable position in the 
printer marketplace. 

The MX-70 (pictured here) brings the excellent Epson 
dot-matrix printing to the low end personal computing 
market with only a slight reduction in the features and 
specifications that made the initial Epson offering (the 
MX-80) so popular. The unit uses a somewhat simplified 
printer head mechanism that provides 5 by 7 dot matrix 
impact printing at 80 characters per second (the same 
speed as the MX-80). The full ASCII character set (96 
characters) is provided by the MX-70. However, 
descenders may only be obtained through the use of 
the graphics capability. Most of this character set is 
shown in figure 1 , which is a copy of the printout 
produced when the self-test function is energized. 


In addition to the full ASCII character set, available in 
the text mode, the printer also provides a BIT-IMAGE 
graphics mode with a resolution of 72 by 60 dots per 
inch (vertical by horizontal). In the text mode the MX-70 
differs by providing only unidirectional (vs. bidirectional) 
printing in both 40 or 80 column width with both normal 
or enlarged character sizes, unlike the 12 different 
combinations available in the MX-80. 

The MX-70 retains the look and feel of the original 
MX-80, maintaining the same low profile, the same 
snap-in ribbon cartridge, a large external paper move- 
ment knob, and most importantly— the extremely easy 
user replaceable print head. This makes user service- 
ability of the printhead a 5-to-10 minute operation, plus 
a trip (or a mail drop) to an Epson dealer for the less- 
than-$50 replacement head. The fact that the company 
has made the printhead so easy to service does not 
imply that one should expect an early retirement of the 
head — it is good for over 50 million characters, which 
translates to a lot of printing. 

To produce high quality printing in this lower cost 
printer, the company has removed a few operator 
controls— the ON LINE/OFF LINE control and its 
associated indicator (not the ON/OFF switch) and the 
FORM FEED control. While the ON LINE/OFF LINE 
control removal will probably not be greatly mourned, I 
would have liked to see the retention of the FORM FEED 
control. It is a handy method of advancing the paper for 
removal after the completion of a printing job without 
the need to carefully reposition the paper at the top-of- 
form position. The MX-70 does, of course, retain the 
software controlled form-feed that will move the paper 
vertically to the next predetermined top-of-form position. 
This command is represented by the mnemonic FF, 
and is commanded by transmitting the Hex code OC, 
but retention of the manual pushbutton would still have 
been nice. 

As a standard feature, the printer also incorporates a 
BIT-IMAGE mode for generating illustrations, charts 
and other graphic tasks. This mode is provided through 
user access to each of the eight dot wires in the print- 
head, providing a maximum of 480 dot positions per 
printable line. 

Watch the bit positions 

While the results obtained using the BIT IMAGE 
graphics mode are quite satisfactory, operation of the 
MX-70 in the BIT IMAGE mode is not particularly easy. 
As the printer provides for the ability to mix both 
graphics and text on the same lines, the computer must 
indicate (to the printer) the number of bit positions per 
line (to a maximum of 480) to be treated as bit image 
data. All information following the number of positions 
devoted to graphics is then treated as text by the 
printer. Further, at the end of each line, the printer 
reverts back to the text mode and the operation must 
be performed again— forcing a slight increase in the 
software overhead when printing graphics. 

Another feature missing from the MX-70 is a serial 
interface capability. While the printer does support a 
parallel Centronics interface, there is no provision for 
adding the serial interface adapters available for the 
MX-80 and MX- 100 printers. In most installations, this 
will not be a major problem, as almost all computer 
systems provide a parallel output port that may be 
software configured as the printer port. 


60 INTERFACE AGE 


JANUARY 1982 



Let’s take a look at the Graftrax 80 bit-plot graphics 
package now available to retrofit into the MX-80. The 
package is supplied as three 2716 EPROMs and a 
complete instruction manual, covering both the installa- 
tion and use. The installation instructions run a full 
page, detailing the method of removing the printer case 
through the modifications that need to be made to the 
switch settings for proper operation. With the EPROMs 
installed, the printer may be hardware configured in 
various type modes from italics to slashed zeroes, 
even including either 80 or 132 characters per line. 

These two type styles (both normal and italic) that 
are now available under either hardware or software 
control are shown in figure 2, a composite of different 
self-test printout made by changing the printer config- 
uration through the use of the SW-1 switches. Rather 
than list all the function codes available with the new 
operating system, it is more illuminating to simply 
mention the new features. For starters, the bell sound 
has been shortened to a much more civilized Va of a 
second from the original three-second period. The 
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Figure 1. MX-70 self-test printout 
(character set) 

printer now supports a BACKSPACE CHARACTER mode, 
and the EMPHASIZED mode and the COMPRESSED 
mode can be used anywhere, and at any length, on any 
line. These features remove some of the difficulties 
associated with the earlier version of the operating 
system — it was particularly galling not to be able to 
have CONDENSED mode characters intermixed with 
other type styles anywhere on the line. These revised 
features, by themselves, are worth the rather minimal 
cost associated with the purchase of the Graftrax 80 
option (about $100). 

Changes have also been made to the horizontal and 
vertical tabbing characteristics, giving the operator 
more control over the vertical and horizontal formatting. 
Features have also been included that make the printer 
much more friendly when used with the TRS-80 com- 
puter family. Further, it is now possible for the user to 
redefine the escape sequences used to access the 
many features of the printer. All of these commands 
are stored in the printer, and remain in effect until the 
printer is reset or power is removed. Besides providing 
the facility to place the printer in the italics mode when 
desired, the Graftrax 80 does what its name implies 


—allows the printer to operate in the BIT-IMAGE 
gfaphics mode. 

In the graphics mode, the MX-80 can now produce 
charts, pictures and graphs — the various uses are 
limited only by the imagination and software of the 
user. Figures 3 and 4 show two graphic printouts 
produced by the MX-80 using the Graftrax 80 system, 
driven by an Apple II computer with an Interactive 
Structure Inc. model EP12G interface. Figure 3 shows 
a representation of a U.S. dollar coin, and figure 4 
provides a printout that simulates a multi-pen stripchart 
recorder. For many scientific and engineering applica- 
tions, the second of these two figures is much more 
impressive than the picture of the coin. For just a small 
sum, it is now possible to use your computer as a 
process recorder — what a find. 

The last item to be reviewed is the new serial inter- 
face adapter (model 8150) available for the MX-80 
series and MX- 100 printers. It is quite appropriate to 
mention this device along with the Graftrax 80 system 
because (when using a serial interface) the bit image 
graphics portion of the Graftrax 80 will not operate 
without the Epson 8150 serial interface board. The 
other features of this operating system will, however, 
still function including the italics style and the slashed 
zero typeface. The Graftrax 80 will operate without any 
serial interface, of course, if you are using a parallel 
interface, but many systems don’t have this interface 
mode available. 

The 8150 Serial Interface, designed as a plug-in 
module, is simple to install, requiring only the removal 
of the printer top-cover and the installation of four hold- 
down screws. Of course, if you are buying your printer 


CP/M 

SOFTWARE 

QUALITY BUSINESS APPLICATIONS 

LARGEST SELECTION IN USA. 

★ ★ SOFTWARE SPECIALS ★ ★ 


WORDSTAR - MICROPRO $314 

MAILMERGE- MICROPRO $99 

DATASTAR - MICROPRO $239 

dBASEII - ASHTON TATE $595 

MICROPLAN - CHANG LABS $495 

SUPERCALC SORCIM $259 

FMS-80 - SYSTEMS + $695 

BASIC 80 - MICROSOFT $285 

BASIC COMPILER - MICROSOFT $324 
LEGAL BILLING - MICROCRAFT $595 
CLIENT ACCT. — ABS $795 

SPELLBINDER - LEXISOFT $325 

SPELLSTAR - MICROPRO $169 

* HARDWARE * 

C. ITOH25CPS $1450 

C. ITOH45CPS $1895 

Z-89 FA COMPUTER $2350 

XEROX 820 $2595 

STANDARD 


PEARL 3 — CPU $499 

T-MAKER II -LIFEBOAT $249 

ULTRASORT II- $149 

GENERAL LEDGER $399 

A/P $399 

PAYROLL $599 

WHOLESALE/RETAIL DIST $695 

JOB ACCOUNTING $275 

CASH DISBURSEMENTS $199 

HOW TO ORDER 

CALL: (61 7) 963-7220 
PROMPT DELIVERY! 

Payment: UPS C.O.D. Certified Check 
or Cash. 5% discount for prepaid or- 
ders. Mass, residents add 5%. Ship- 
ping & handling $5 (Supplies, Prepay 
only). Items subject to avail. Price sub- 
ject to change. Software sale conveys 
a license for use on one system. 
CP/M Reg. Trademark of Digital Re 
search. 


m 


^10 MAZZEO DRIVE, RANDOLPH, MA 02368 1 

(617) 963-7220 
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CLASS OF ’ 82 ... BOOT UP! 


ASSISTANT PRINCIPAL - Whether you’re too small for a big computer 
or if you just want to bring your administrative duties under your control, 
the “Assistant Principal" is just what you need. It prints school rosters, 
allows you to input teacher grades, prepare report cards, and maintain 
student master records. You should have no more trouble with student 
scheduling, grade averaging or recording of student grades For Apple II 
and Apple II Plus, two disk drives. 48K Memory and an 80 column printer. 
Item M-3839-11, Price $500.00. 

ROLL CALL ■ Let this program keep track of that all important attend- 
ance data Whether you need information on an individual’s tardy, 
absence history or need to prepare attendance reports for the board or 
your state funding agency, this complete system will make the task easy 
work. The system will create its own data base or work off the Assistant 
Principal’s files. For Apple II or Apple II Plus, two disk drives. 48K 
Memory, and an 80 column printer. Item M-52. Price $250.00. 

SYSTEMS ANALYST PLUS - Whether you're a novice computer 
student, teacher or principal, you will find this program most helpful. 
Even the advanced programmer should find these seventeen teaching 
sessions on programming useful for brushing up on the language and 
commands. For Apple H or Apple II Plus with Applesoft, one disk drive, 
and 32 K Memory. Item M-40. Price S69.95. 


Call our toll free number fora 
free catalog on professional, 
business, accounting and 
educational programs. 


(800) 854-0561 
In Ca. (800) 432-7257 
Ext. 802 or write: 


MONUMENT COMPUTER SERVICE 

Village Data Center 

P.0. Box 603 


Joshua Tree, California 92252 
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NO “GLITCHES”, SURGES OR 
INTERFERENCE 

Clean power distribution for your: 

• Microcomputer system 

• Audio Visual system 

• Lab instrumentation 

Marway Products’ new MPD 117 AC Power Control- 
ler upgrades a standard AC utility outlet into a conve- 
nient noise-free source of AC power. The MPD 117 
features: 

• High energy EMI filter • 2 direct (unswitched) outlets 

• Transient voltage suppressor • Illuminated “on/off” switch 

• 10 amp circuit breaker • IJL recognized components 

• 6 switched outlets 

At $89.00 (plus tax and shipping) the MPD is the low- 
cost solution to your power distribution needs, and the 
best dollar value available in AC power distribution and 
noise suppression products. 

Marway can solve your power distribution problems and save you money. 

V_mflRLURV PRODUCTS lNC._y 

2421 S Birch St.. Santa Ana. CA 92707 (714) 549-0623 


equipped with a serial interface, just specify the 8150 
and there will be no need to affect an exchange. The 
new serial interface board now contains a full 2K buffer 
to eliminate buffer overrun and provide character storage 
facility when in the BIT-IMAGE graphics mode. The 
81 50 allows the use of either RS232C or Current Loop 
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Figure 2. Graftrax 80 typestyles 



Figure 3. Bit-image print of U.S. dollar coin 

transmission between the host computer and the printer. 

The new serial inteface adapter now provides a self- 
test feature, which also prints the status of the interface 
—a nice thing to have. It will indicate that the full 2K 
memory is operable — with the protocol selected for 
the busy line interface and the data condition. An 
example of the printout obtained when the self-test 
mode is operated is shown in figure 5. 
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OKIDATA MICROLINE-80 $ 399 

OKIDATA MICROLINE-82 $ 529 

OKIDATA MICROLINE-83 $ 769 

DIABLO 630 $1995 

INTERTEC SUPERBRAIN 64K RAM 

$2799 

QD SUPERBRAIN $2999 

NEC 5510 SPINWRITER (7710) $2345 

NEC 5520 SPINWRITER (7720) $2695 
NEC 5530 SPINWRITER (7730) $2345 
NEC 12” MONITOR $ 229 


APPLE II PLUS 48K $1139 

APPLE DISK w/3.3 DOS Controller 

$ 525 

APPLE DISK w/o Controller $ 449 

HAZELTINE 1420 $ 799 

NORTHSTAR HORIZON II 32K QD 

$2925 

ANADEX DP-9500/9501 $1249 

TELEVIDEO 912C $ 669 

TELEVIDEO 920C $ 729 

TELEVIDEO 950 $ 929 


CBM 8032 COMPUTER $1149 

CBM 8050 DISK DRIVE $1349 

CBM 4032 COMPUTER $1029 

CBM 4040 DISK DRIVE $1029 

CBM 4022 $ 649 

CBM VIC-20 $ 269 

LEEDEX/AMDEK 100 $ 139 

LEEDEX/AMDEK 100G $ 169 

LEEDEX/AMDEK COLOR-1 13” Color 
Monitor $ 329 



WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES. 


We Accept C.O.D.'s • Stock Shipments Same Day or Next • no Surcharge for Credit Cards • All 
Equipment Factory Fresh w/MFT Warranty • We carry the complete line of Personal Software. 


EAST COAST 
1 - 800 - 556-7586 

OMEGA SALES CO. 

12 Meeting St. 
Cumberland, Rl 02864 
1-401-722-1027 


n 

OMEGA SALES CO. 


WEST COAST 
1 - 800 - 235-3581 

OMEGA SALES CO. 

3533 Old Conejo Rd. #102 
Newbury Park, CA 91320 
1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 
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CP/M 8 SOFTWARE 


For The Small Business System 


HIGH - QUALITY COMMERCIAL GRADE SOFTWARE 
DESIGNED FOR VERY HEAVY DAILY OFFICE USE 
AUTOMATIC DATA POSTING TO GENERAL LEDGER 
RUNS ON FLOPPY-DISK OR HARD DISK SYSTEMS 
REQUIRES CP/M WITH 2 DISK DRIVES AND 48K 


INSURANCE AGENCY - FOR INDEPENDENT AGENCIES 
HANDLING COVERAGES FROM ONE OR MORE CARRIERS. 
HAS AUTOMATIC POLICY CREATIONS PLUS RENEWALS, 
INVOICING & POSTING OF COMMISSIONS BY PRODUCER, 
CARRIER, AND CLIENT. HAS DIRECT AND AGENCY 
BILLED STATEMENTS ROUTINES, DETAILED ACCOUNTS 
CURRENT, PLUS MANY OTHER CLIENT AND AGENCY 
PRODUCTION REPORTS AS WELL AS A POLICY LOSS 
HISTORY FILE. 

MEDICAL MANAGEMENT - FOR SMALL TO MEDIUM 
CLINICS. PATIENT FILES, CASE HISTORY FILE, 
AND FULL APPOINTMENT SCHEDULING FILES. HANDLES 
ICDA-9 DIAGNOSIS CODES AND CPT-4 PROCEDURE 
CODES WITH STANDARD OFFICE CHARGES. HAS AUTO- 
MATIC MONTHLY STATEMENTS, SUPER-BILLS, AND 
PRINTING OF AMA INSURANCE CLAIM FORMS AS WELL 
AS PRODUCTION ANALYSIS, RECALL, INQUIRY, AND 
OVER TWENTY OTHER REPORTS. 

DENTAL MANAGEMENT - SIMILAR TO MEDICAL EXCEPT 
DESIGNED FOR ADA PROCEDURE CODES AND CHARGES 
AND ALSO PRINTS TOOTH AND SURFACE ON STANDARD 
ADA INSURANCE FORM. BOTH SYSTEMS HAVE A FORMS 
MENU FOR PRINTING ADDITIONAL STATE AND LOCAL 
INSURANCE FORMS AS WELL AS SPECIAL STATEMENTS. 

LEGAL TIME ACCOUNTING - FOR LAW ^ OFFICES. 
HANDLES CLIENT FILES AND ATTORNEY APPOINTMENT 
REGISTER. ACTIVE CASE FILES ARE CATEGORIZED BY 
CASE TYPE, CLIENT, ATTORNEY, CASE NUMBER, AND 
DATE. HAS AUTOMATIC DEFAULT FOR STANDARD FLAT 
RATE OR HOURLY CHARGES BY CLASS OF SERVICE WITH 
MONTHLY ANALYSIS OF TIME SPENT BY EACH ATTORNEY 
IN EACH CATEGORY. LINKS FOR PRINTING STANDARD 
LEGAL FORMS & REAL ESTATE FORMS ALSO PROVIDED. 

PROPERTY MANAGEMENT - THIS IS CNE OF THE MOST 
| COMPLETE SYSTEMS ON THE MARKET TODAY FOR THE 
PROFESSIONAL MANAGEMENT COMPANY! ALLOWS 
(COMPLETE HANDLING OF ONE OR MORE GROUPS OF 
RENTAL PROPERTY OR COMMERCIAL BUILDINGS IN A 
SINGLE CONSOLIDATED LEDGER WHILE MAINTAINING 
SEPARATE COST-ACCOUNTING ON EACH BUILDING. 
HANDLES ESCROW DEPOSITS, MONTHLY STATEMENTS TO 
| RENTERS, AND MUCH MORE. 

PLUS ON-LINE ORDER-ENTRY, REAL ESTATE MULTI- 
LIST, GENERAL LEDGER, ACCOUNTS PAYABLE, 

| ACCOUNTS RECEIVABLE, FINANCIAL ANALYSIS, FULLY 
INTEGRATED WORD PROCESSING AND SPELLING, DATA 
| BASE MANAGEMENT, AND CP/M FOR TANDY MODEL II ! 

CP/M IS A PRODUCT OF DIGITAL RESEARCH * 


OPERATOR'S MANUALS AVAILABLE SEPARATELY * 

UNIVAIR INTERNATIONAL 

10327 LAMBERT INT'L. AIRPORT 
ST. LOUIS, MISSOURI U.S.A. 63145 


(314) 426-1099 


When operating as a part of the computer-printer 
interface, the operation of the 8150 is completely 
transparent to the user— as it should be. The micro- 
processor controlled adapter signals a busy condition 
when there are 2,032 characters stored in the buffer, 
and provides a printer-ready status when there are 
1,896 or fewer characters stored. The BUSY line may 
be configured for either normal, or inverted levels, 
depending on your system interface protocol. In my 
system configuration, it was necessary to implement the 
DSR (Data Set Ready) handshaking protocol to enable 
proper operation of the interface. Once this function 
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Figure 4. Simulated multi-pen strip chart 
using bit-image mode 
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Figure 5. Self-test example 


was implemented, it was possible to operate the printer 
and any of the available serial baud rates (300 to 
19.2K) without a problem. With the older style (8141) 
interface, I was only able to operate at 9600 baud. 

With the addition of the MX-70, Epson has filled a 
hole at the low end of its printer line, and has made 
available a remarkably excellent printer for the personal 
computerist marketplace. In fact, small businesses 
with only occasional hard copy output requirements 
would do well to consider this printer as a very cost- 
effective acquisition. The other two items reviewed 
(the Graftrax 80 package, and the 81 50 serial interface 
adapter) perform their functions just as expected. 
They provide valuable enhancements to the already 
excellent capabilities of the MX-80 line.D 
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TAKE THE 3-VOLUME 

PERSONAL COMPUTING LIBRARY 

FOR ONLY $ 2.95 

when you join THE LIBRARY OF COMPUTER AND INFORMATION SCIENCES 

You simply agree to buy 3 more books— at handsome discounts— within the next 12 months. 


Enjoy the challenge and reap the benefits of microcomputing with the 
Personal Computing Library. This set of three carefully-selected books 
provides you with hours of thought-provoking computer projects. For 
only $2.95— it’s a value you can’t afford to pass up. 

Take a look at the books you’ll get! 

MICROPROCESSORS: From Chips to Systems. 

Rodnay Zaks’ Microprocessors: From Chips to Systems brings the 
hobbyist and the computer professional a complete, progressive guide 
to microprocessors— the phenomena that is revolutionizing modern 
technology. 

In over 400 fact-filled pages. Microprocessors: From Chips to 
Systems details the most up-to-date information. Topics include inter- 
nal microprocessor operation, system components and their intercon- 
nection, basic interfacing techniques, principles of programming, a 
comparison of major microprocessors and much more. Detailed 
examples, photographs and diagrams supplement the ten extensive 
chapters. Tne book also describes a “stanaard” microprocessor system 
and is applicable to all microprocessors. A helpful index, appendix and 
bibliography make complete this excellent introduction to tne exciting 
world of microprocessors. “...(A) thorough review of all the popular 
microprocessors...”— Interface Age Publisher’s Price $25.00 

CIARCIA'S CIRCUIT CELLAR: Volumes I and II. 

Tinkering with microchip assemblies and personal computers is a 
hobby for many computer enthusiasts. It’s a passion for Steve Ciarcia, 
ersonal computing specialist whose popular series in BYTE magazine 
as made him a “computer folkhero . 

CIARCIA’S CIRCUIT CELLAR: Volumes I and II provides a 
complete tutorial to the construction of over 30 microcomputer 
projects. 


Volume I includes: 

■ how to build a dual voltage converter, and various methods to help you 
achieve voltage multiplication 

■ classical I/O decoding and memory mapped methods 

■ how to construct an 8 channel Vh digit DC digital voltmeter interface 

■ how to build an inexpensive address state analyzer which provides 
dynamic display of the microprocessor address bus during program 
execution 

Volume II includes: 

■ how to build a computer controlled security system for your home 

■ a design for a computer controlled wood stove 

■ an introduction to 16-Bit Computing 

■ how to add nonvolatile memory to your computer 

Publisher’s Price $20.95 (softcover). 

What Is The Library of Computer and Information 
Sciences? 

It’s the oldest and largest book club especially designed for the 
computer professional. In the incredibly fast-moving world of data 
processing, where up-to-date knowledge is essential, we make it easy 
for you to keep totally informed on all areas of the information 
sciences. In addition, books are offered at discounts up to 30% off 
publishers’ prices. 

Begin enjoying the club’s benefits by accepting the PERSONAL 
COMPUTING LIBRARY. It’s the perfect reference for computer 
professionals... and it’s a great bargain, too. 

If the reply card has been removed, please write to 

The Library of Computer and Information Sciences 
Dept. 7-AY6, Riverside, N.J. 08075 

to obtain membership information and an application. 
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Small Business Computer 


by David Benevy 

We all know the age of computers for small business 
has arrived. The advertisements tell us so, as do the 
computer magazines and even the popular press. Yet a 
very substantial percentage of small businessmen who 
purchase their first computer are disappointed in the 
outcome — not because there is no computer right for 
their operations, but because they picked the wrong 
one. Often they must return to the marketplace, poorer 


Tips on Selecting a 


but wiser, and choose their second system on the basis 
of what they learned (the hard way) from their first, 

I don’t know how many small businesses go through 
this trial-and-error process, but the number is high. As 
a turnkey system developer, I have talked to dozens 
and received letters from others. On the basis of this 
experience, it is possible to isolate the lessons they 
should have learned earlier and the questions they 
should have askec. Let’s try to pinpoint such questions 
and suggest some answers. 

Following are some letters written by users who now 
have satisfactory systems— we can observe what they 
learned from thei' earlier experience. One person in 
the equipment rental business, said: 

“I looked at var ous alternative computers for our 
company... I seected a popular microcomputer 
and counted on using its canned programs. After 
buying them, however, I found that they had bugs 
and also were not applicable to the rental business. 

I retained a programmer and found that this model 
didn’t have the capacity to handle my business.” 

Although this user did eventually find a computer 
system that served his needs, his early problems are 
instructive. Software and people are at least as important 
as hardware. That s a lesson learned by many first-time 
computer owners on their way to becoming second- 
time owners. 

Here’s what a multi-office law firm said: 

“We first looked at our own computer capability 
because the service bureau we were using was 
totally inadequate in their ability to provide us 
with prompt, accurate work. All in all, we feel that 
our new small-business computer provides more 
flexibility than was possible on a mainframe. In 
addition, we have been able to personalize the 
system directly to the needs of this particular firm.” 

Note that both of these users base their satisfaction 
on what their second system actually does for them— 
what their first one did not. Their satisfaction has little 
to do with hardware or theoretical computer capacity. 
They have learned that a computer system is more than 
merely hardware and software. The system also includes 
people— lots of them. People who will be involved in 
your computer information loop include company 
management who will want specific information in a 
specific form. Others involved are those who will supply 
your computer, program it, operate it, maintain it, 
service it when it breaks down, modify it when needed 
and maybe abuse it. 

Look beyond the hardware 

Whatever you do, don’t start your computer selection 
process by looking only at hardware and how much it 
costs. Instead, start by asking, “What do I want a com- 
puter system to do for me?” But if you are a first-time 
user, chances are you may have a problem answering 
that question. Here are some starting points. 

Experience shows that the two most valuable func- 
tions of a small-business computer are record-keeping 
and word processing. Record-keeping most often 
includes accounts payable, accounts receivable, general 
ledger, inventory and mailing lists. If you need these 
functions or others, make sure your computer can 
perform all of them satisfactorily. Maybe your business 


also could use automatic follow-up, correspondence or 
time-keeping. Write down all of these functions. The 
more detailed your information— including the value 
you put on speed, the probability of frequent program 
changes, etc.— the better your position will be when 
you start looking at hardware, and software. 

It is probably at this stage— the very first step in 
computer selection — that the most disastrous choices 
of first computers for small businesses are made. The 
buyers may wind up choosing a multi-purpose system 
that is alleged to be good for everything— game 
playing, education, household account-keeping and 
small business. 

If you ever hear that kind of claim, don’t bother 
unpacking your list of needs, just head for the door. 
The system in question won’t do all these things any 
more than a sub-compact car can meet your needs for 
commuting, family travel, carrying cub scouts and 
hauling over-the-road bulk cargo. 

Expandability ia important 

Try not to think of computer capacity in terms of bits 
or bytes, no matter what popular opinion says. After all, 
what does “64K of memory” really mean to you? One 
computer may allow you to store only 500 names on a 
mailing list, while another with the same size memory 
and better software, could give you 2,000 names. 
Much more important than initial size is the question: Is 
this computer expandable? Can I add a terminal if 
needed? Can I put more floppy disks into the machine? 
Can I add hard disks for even greater capacity? 

Of course you expect your business to grow. In five 
years you’ll be ten times as big. But you’re not installing 
ten times as many production machines right now— or 
rushing out to rent ten times as much warehouse space 
as you currently need. You’ll expand those capacities 
when you need them. You should be choosing a 
computer on the same basis— rather than paying for 
grossly excessive capacity now in case you might need 
it sometime in the future. 

People in the computer manufacturing business 
don’t like to talk about the possibility that computers 
might break down once in a while. But the basic fact of 
life is that your computer will not always work. So ask 
yourself: How important are reliability and fast service? 

Unfortunately, reliability is almost impossible to 
judge. Of course, you should ask other users of the 
same equipment, if you can find them, about their 
experience. If you’re considering a brand-new design 
however, it might represent a price breakthrough. Thus 
you won’t find other users to ask. Unfortunately, there 
is more than a remote possibility that the new unit might 
not be as reliable as one that’s been out in the field for 
a few years. 

Sooner or later you will have a problem of your own 
requiring service. What then? Will you have to pack it 
on your back to a regional service center? Mail it to 
Nome, Alaska? Look in the yellow pages for a Job 
Corpsman specializing in electronics. 

Chances are, you want the assurance that your unit 
can be fixed at your place of business— preferably 
under a manufacturer-backed service contract. Such 
agreements usually exclude certain situations— decima- 
tion by fire or pulverization by earthquake, for example. 
But they generally assure you that parts and labor will 
be available at a fixed price per year. If such a contract 



is not available— or if it is priced very high— beware. 
This sounds elementary, but whenever you price a com- 
puter, get a clear answer as to what the price includes. 

It almost always includes the CPU. But does that "low 
cost” computer include a terminal, or will you start 
paying extra for CRT (cathode ray tube) and keyboard? 
How about print-out? Will you have to supply your own 
electric typewriter (limited to a relatively low speed of a 
few hundred words per minute) or does the system 
include a high-speed printer, delivering several thousand 
words per minute? How about the quality of these 
peripherals? Today there are a limited number of 
manufacturers of disk drives, terminals and printers. 
Find out who they are and which ones are high quality. 
There’s no sense having a computer if you have trouble 
getting information into it or out of it. 

If you are going to pay extra for necessary peripherals, 
add their cost into the purchase price. A $2,000 
computer plus a $2,000 terminal and a $3,000 printer 
and a $5,000 software package is a $12,000 system, 
no matter what the ads say. Whether those diverse, 
unmatched components will actually work together as a 
system is another question. 

Software— the programs that make your computer 
perform useful work instead of just sitting there blinking 
at you— is harder to judge than hardware. 

A good test is to watch the computer run. If possible, 
load it with a sample of your own devising — your 
mailing list entry, for examply and your daily time 
sheets or invoices. 

It’s also important to read the documentation. If it 
doesn’t make sense, ask the salesperson to explain it. 

Finally, talk to people who use this software on this 
computer. This should be the best gauge of all, but 
some people hate to admit (or don’t even know yet) 
that they bought a lemon. Still, asking should help you 
to avoid some mistakes. 

There is a legendary bird called the Killyloo that 
locomotes through the air backwards because it is 
overwhelmingly interested in where it has been. If you 
are to rely on your computer for accounting records, 
you will want (like the killyloo) to be able to trace the 
background and history of each accounting entry. In 
accounting language, you’ll want an audit trail. For 
example, you don’t want some unauthorized person to 
carry out midnight transactions with no record of what 
happened to all that cash or all that inventory. Or, if a 
mistake should creep into the record, you want some 
printed document that enables you to spot the offending 
transaction and correct it. The IRS may demand an 
audit trail too. If in doubt, ask your accountant. 

Check for ease of use 

It would be simple to make a joke about how easy 
computers are to use, because every system manufac- 
turer says his are easy. The fact is, however, that some 
are easier than others. 

How do you find out if the system you have in mind is 
really easy to use? The best way is to learn to operate 
it yourself. If that’s not feasible, watch someone else 
use it and see what the operator has to do. 

Ask: “How long will my people have to go to school?” 
If the answer is a week or so, you may begin to suspect 
that the system is not the world’s easiest- to-use. The 
longer the training, the more money this software will 
cost you in the long run because you’ll be training new 


employees, 'vacation replacements, operators of second 
terminals and maybe a second shift. 

Another good question to ask is: “How big is the 
manual?” If it’s 500 pages and weighs several kilos, 
this may indicate a certain over-complexity. On the 
other hand, inadequate documentation isn’t desirable 
either. Look at the manual. Make your own evaluation. 
Ask other users or even "computer experts.” 

If you have been shopping for a computer very long, 
you may have learned to detest the word “flexibility.” It 
is used often by hardware people and defined very 
seldom. Here’s my definition: A truly flexible computer 
system is one in which you can make changes without 
taking too much time (to write and debug an all-new 


The best advice 
Is to choose a system 
that is flexible to begin with. 


program, for example) or paying a high price for a 
professionally rewritten program. Such programming 
can cost thousands of dollars. 

How important is flexibility? Well, if government tax 
regulations or even tax rates change (which they often 
do), you’ll have to change your program. If the post 
office issues new zip codes, this could destroy the 
value of some mailing list programs. Or if you expand 
your sales territory from eight to ten regions, you want 
it to be easy to break the news to your computer. 

Who is going to tell your computer about changes in 
its work rules? You could do it yourself— maybe— if 
you want to become a computer programmer. Or 
perhaps you could ask the person who wrote the 
software— if you can find him; or the company he 
worked for, if they’re still in business; or the store from 
which you bought the computer. 

The best advice is to choose a system that is flexible 
to begin with. For example, can you assign your own 
names and values to mailing list categories? When it 
comes time to add a south by southwest region, can you 
plug it into the program yourself in a minute or two at no 
cost? Further, you should buy from a vendor who has an 
interest in updating programs on his own, and for making 
them available to both future and past purchasers. 

Choose a vendor you trust. Ask other customers 
what happens when they call him with a problem. Good 
service? Prompt service? No service? This is very, 
very important. As a first-time buyer, you are blessed 
with very little other protection. 

You may have found most of the topics raised here a 
little discouraging. You think maybe you’ll never even 
be able to buy your second computer without making 
mistakes buying your first one. You feel you won’t be 
able to fully judge a system until after it’s up and 
running. But if you take care to choose a sound system 
at a reasonable price that will do what you expect it to, 
you should be safe. Furthermore, you may find that the 
best is yet to come. It likely will turn out to do a lot of 
good things that you didn’t expect. And it will do them 
faster, easier, cheaper, more effortlessly than you ever 
dreamed possible. □ 
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ANNOUNCING A A6VOLUTION 
IN TH€ COST OF PROFESSIONAL SOFTWARE 



VISRCCOUNT is a fully integrated business and accounting 
system designed for use in small businesses. VISRCCOUNT is 
extremely comprehensive and professional, yet it is very easy 
to use. The system is controlled from a series of interconnected 
menus permitting user-friendly operation, everything you need 
to set-up and operate the system is provided uuith the 
VISRCCOUNT package. Experts have estimated the 
development costs for a fully integrated software system 
ranges between $7,200 and $22, 000. t UUhen you buy 
software the developer has to recapture this expense. 
Computer Services Corporation of Rmerica is selling its software 
with a view that volume sales can almost negate this 
development cost. 

OUR GURARNT€€ — Buy both our software and that of our 
competitors (who will no doubt charge several times our price 
because they need to recapture their development cost). 
Compare the two systems and we know you'll return theirs 
(make sure they'll let you return their software). If you decide 
not to keep our system, then return it within 45 days for a full 
refund. Once you've used our system we’re confident you'll be 
delighted. 

fMicrocomputers for Business. Applications. 1979. 



What Vou Aeceive 

• Nine 51 / 4 " double density disks (or six 8” single 
density disks) 

• easy-to-use operator's manual (over 200 pages) 

• Self-study guide on bookkeeping and accounting (over 
180 pages) 

• Cassette based instruction program on set-up and 
operation 

Available for Apple*, TRS-80, and most others 
*The Apple version requires the Microsoft Z80 softcard. 

CSCR has CBRSIC2, CP/M and Microsfot Z80 softcard in stock. 


G€N€RAl ICDGCA 


Master File 

Receipts oncJ Disbursements 
Balance sheet 
Income Statement 
Comprehensive Budget Analyse 
Trial Balance and more 


ACCOUNTS F’AVASIC 


Cash Requirements Report 
Generates Purchase Orders ■ 
Automatic Posting 
Prints Checks 


INVCNTOAV MANAG€M€NT 


ACCOUNTS ACCCIVABIC 


Comprehensive Status Reports 
Inventory Alert Reports 
Rauu and Finished Goods 
and more 


Complete Order Cntry 
Automatic Posting 
File Aging (30/60/90 days) 
Prints Invoices 
Audit Trails 


Comprehensive Payroll Register 
Prints Payroll Checks 
Automatic Posting 
Form SOI. LU2. 941 


flXCD ASSCTS 
ACCOUNTING 

. 

i 

• 


Complete Capitol Goods Record 

Option of 5 Depreciation Mei 
IRS Depreciation Report 

rhods 


€XTRA: MAILING LIST PROGRAM 


Features 

Menu Driven: The entire system 
runs from a single master menu 
which accesses numerous subsidi- 
ary menus, when needed, to per- 
form the full spectrum of business 
and accounting functions. 

Self-Documenting: All the infor- 
mation needed to use the sytem 
is provided in an easy to self- 
study format. 


Requirements: 48K CBRSIC2 
2 DISK DRIV6S CP/M 


% 


Send $159 for the VISRCCOUNT system 


COMPUTER SERVICES CORPORATION of AMERICA 

332 Cost 30th Street New Vork, New York 10016 

Order Toll Free 1-800-221-2486 
In New York & Technical Number 1-212-685-00 90 


Name 


Address 


City/State/Zip 

□ Master Charge □ Visa □ American express 

No. . expires _ 

Vour System 


©1981 Computer Services Corporation of America 


Disk Size □ 514 " double density □ 8" single density 
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by Bernard Conrad Cole 


With the success of the Osborne 1, Sinclair’s 
ZX 80 and Radio Shack’s pocket computer, it is 
becoming clear to many manufacturers that the 
key to turning the personal/small business 
computer market into a multibillion dollar 
proposition is portability. But so far, portable 
computers have only achieved a partial success. 
Devices such as those from Sinclair and Radio 
Shack have obtained amazing portability, but 
only at the cost of considerable sacrifice in 
computer power. The Osborne 1, however, takes 
a step in the right direction with a computer that 
has all the power of many desktop and hobby 
computers— while achieving semi-portability. 

The limitations of the Osborne 1 indicate 
what must be done to achieve a truly portable 
computer. First, there is the problem of the 
display. One of the parameters that placed a 
limit on how small the Osborne 1 could be was 
the CRT display. Even though one of the 
smallest available CRTs was used (at some cost 
to viewing ease), its physical measurements 
dictated that the Osborne 1 could not 
be reduced much beyond the size of a portable 
sewing machine. 

Secondly, there is the matter of power 
requirements. Aside from the disk drive, the 
requirements of the electronics— CPU, memory, 
CRT driving circuitry— make true portability out 
of the question — at least in the same sense that 
a tape recorder or radio that operates off 
flashlight batteries is portable. There is a 
battery pack available, but it weighs several 
pounds and lasts only a matter of hours. 

It is clear that for the truly portable computer 
(small enough to fit in a brief case but powerful 
enough to be used for the same types of 
functions as an Apple II, a TRS-80 or a North 
Star Horizon) to become a reality, there are at 
least three requirements. First, microprocessor 
and memory components must require only a 
fraction of the power now necessary. Secondly, 
displays that weigh very little when compared 
to a CRT and can be fitted into very small 
spaces will be essential. Finally, displays that 
are comfortable to look at and do not reduce 
the size of the alphanumerics to almost gnat- 
sized dimensions must be available. 

Fortunately, current developments will allow 
system designers to meet these requirements 
with ease. It appears that the first requirement 
can be satisfied with a low power semiconductor 
technology (complementary MOS) that is now 
coming into its own. It is used to fabricate 
memory and microprocessor components that 
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require only thousandths of watts per 
component compared to the one watt per 
device with present technology. Also a number 
of flat panel display technologies are emerging 
from the laboratories that appear to solve the 
other mentioned requirements. 
Only with the advent of complementary metal 
oxide semiconductor technology (CMOS) has it 
become possible to produce electronic devices 
capable of extremely slow power usage. Hence 
many systems that require batteries can be 
designed within the limitations of small physical 
size. Digital watches, for instance, were made 
possible only with the development of CMOS 
digital circuits. And Radio Shack’s so-called 
pocket computer, as well as the Sinclair ZX 80 
are based on custom CMOS circuits. 
In order to understand the advantages of 
CMOS transistor technology, it is first 
necessary to understand the operation of its 
predecessor technologies: p-channel MOS 
(PMOS) and n-channel MOS (NMOS). PMOS 
circuits, used in the fabrication of the first 
handheld calculators, are made of transistors 
consisting of three elements — the source, the 
drain and the gate. The gate controls the 
current flow between the source and the drain. 

In this device, when a negative voltage is 
applied across the gate terminal, a field is set 
up across the gate dielectric, which produces a 
conductive path between the source and drain. 
The voltage at which the conduction occurs is 
known as the threshold voltage. 
Similar in structure to PMOS, the more recent 
NMOS transistor has a substrate that is a p-type 
silicon; source and drain are n-type, rather than 
vice versa in PMOS. This difference makes 
possible higher speed and higher density. Thus 
it has been used to fabricate most of the 
industry standard microprocessors and memory 
devices, including the 8080 and the Z80. 
CMOS devices combine both NMOS and PMOS 
into the same transistor structure. The result of 
this combination is low power and high 
reliability. What it has not offered until recently 
is the high speed and high density of the 
present generation of large scale integrated 
NMOS circuits. The reason for this is not 
technological — but competitive. NMOS 
development has been pushed very hard by 
memory technology demands; CMOS has not. 
Because of this phenomenon, there are few 
CMOS circuits as fast as their NMOS 
counterparts, even though CMOS is twice as 
fast as NMOS for a given geometry (requiring 



y 20 th to y 100 th the power). 

Numerous semiconductor companies have applied 
the expertise developed in pushing NMOS technology 
to its physical limits to CMOS. Within a short time, we 
can expect numerous microprocessor and memory 
components to be introduced and eventually incor- 
porated into increasingly portable personal computers. 

The reason for this radical shift in emphasis from 
NMOS to CMOS is that in making the shift from LSI 
(large scale integration) to VLSI (very large scale 
integration), NMOS circuit designers have run into a 
thermal barrier, due to excessive power dissipation and 
1C package power dissipation constraints. In many 
present generation devices, the heat generated by the 
LSI circuits is often in excess of one watt. As the 
integration increases from the tens of thousands of 
devices per circuit to hundreds of thousands, the heat 
that must be dissipated could be intolerable. 

NMOS LSI circuit designers have been aware of this 
thermal barrier for years and have used circuit innovations 
such as dynamic circuitry, edge triggering plus lots of 
clocks to keep power dissipation within reasonable limits. 
But most of the NMOS power conserving tricks have 
been invoked. What is called for is a process that is not 
up against a thermal barrier — and CMOS is the answer. 

Most of the major Japanese and European semicon- 
ductor firms have developed CMOS VLSI processes, 
as have most American microprocessor and memory 
component manufacturers including Intel, Texas Instru- 
ments, Motorola, National Semiconductor, Intersil, 
Mostek, Harris and Signetics. 

Although not the only family of CMOS micropro- 
cessors, National Semiconductor’s NSC800 is certainly 
typical of the advantages of this technology. A CMOS 
system based on NSC800 components consumes less 
than y, 0 th the power than comparable NMOS micro- 
processors such as the 8080, 8085 and Z80. 

The NSC800 family combines the best features of 
both the Z80 and 8085. The new family includes three 
primary components fabricated using its own proprie- 
tary CMOS VLSI process called double polysilicon 
CMOS. The NSC800 CPU is capable of 1 )is instruction 
cycle times while dissipating only 5% of the power 
consumed by comparable NMOS CPUs. The NSC810 
RAM-I/O timer and NSC830 ROM-I/O, two dedicated 
peripheral devices also fabricated with double poly 
CMOS, provide memory and general programmable 
interface capabilities with the same high performance/ 
low power characteristics. 

The 40-pin NSC800 CPU combines the multiplexed 
address/data bus structure of the 8085 with the register 
structure and instruction set of the Z80. The dedicated 
memories (NSC810 and NSC830) incorporate on-chip 
logic to interface directly with the multiplexed bus. 
Combining the three devices results in an efficient 
design that significantly reduces chip count as well as 
power, without degrading system performance. 

According to Anne Wagner-Korne, National Semi- 
conductor’s product marketing manager, the NSC800 
family offers the designer highly integrated, minimum 
chip-count systems that satisfy low-end as well as mid- 
range applications. For example, says Wagner-Korne, a 
minimum three-chip system using the NSC800, 810 and 
830 requires no external components for interfacing 
and incorporates 2K bytes of ROM, 1 28 bytes of RAM, 
two timer/counters, five interrupts and 32 I/O lines. 


This minimum system dissipates only 1 00 milliwatts. 

“Systems operated by battery power or requiring 
battery back-up are natural candidates for NSC800 
family implementation,” says Wagner-Korne. “Similarly, 
systems that must operate in rugged electrical environ- 
ments benefit from the broader voltage tolerances and 
extended temperature ranges.” 

All devices in the NSC800 family operate from a 
single power supply with a range from 3-1 2 volts. This 
permits the use of a loosely regulated power supply, 
resulting in a lower cost per watt. When combined with 
total power consumption, system power supply costs 
are significantly reduced. Additional savings can be 
realized because lower power consumption results in 
lower heat generation, which minimizes and sometimes 
eliminates the need for high heat dissipation. This 
allows increased component density, reducing package 
size. Lower heat dissipation and fewer parts provide 
increased systems reliability. All these advantages are 
possible with the NSC800 family— at no loss in per- 
formance when compared to NMOS processors. 

The NSC800 family is fabricated with a new process 
called double poly CMOS, or P 2 CMOS. For the first 
time, a microprocessor family has been developed that 
combines the high density and high performance of 
state-of-the-art n-channel MOS with the low power and 
excellent noise immunity of standard complementary 
MOS techniques. Although it is a new process, the 
individual steps in the process have been done before 
in one form or another. In fact, everything that has 
been learned about increasing density and improving 
performance with present NMOS technology has been 
used to enhance the performance. 

P 2 CMOS is a silicon gate process that uses oxide 
isolation, as opposed to diffusion isolation. It also has 
two levels of polysilicon interconnects, hence the name. 
These two levels of interconnect result in a substantial 
increase in density over standard CMOS, and compares 
well to present non-scaled NMOS processes. The 
method uses fairly conservative geometries— five 
micron lines and spaces— although the process is 
capable of much more. This geometry was chosen to 
ensure the technology is a viable, producible process 
in its first iteration. It also uses electron beam masks 
and is manufactured using 4-in. wafers. 

When applied to microprocessor architectures, 
P 2 CMOS results in significant performance improve- 
ment. For example, a register-to-register instruction 
time for a CMOS processor using 1 9 77 state-of-the-art 
techniques lies between 3 and 5 ^s. Using P 2 CMOS 
greatly improved speeds in low power microprocessors 
are possible. 

Used in the NSC800, for example, it makes possible 
a standard instruction execution time of 1 .6 ius. In a 
speed selected version, the NSC800A, 1 Ms execution 
times are the norm (specifications at 5 volts for 
comparison purposes). The NSC800’s satisfactory 
performance is achieved with relatively loose five micron 
design rules. A shrink to 3 or 3 Vi micron geometries 
will result in even further improvements. 

The NSC800 CPU incorporates an 8-bit data bus and 
16-bit address bus capable of directly addressing 
65,536 bytes of memory plus 256 locations in separate 
I/O memory space. Internally, the 8-bit bus is used for 
communications between the register array, the arith- 

Continued on page 142 
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SUPERVYZ-THE NEXT INDUSTRY STANDARD 


SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/M?This allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, self- 
explaining menus linking the 
user directly to the application. 
We’ll supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 


Dealer inquiries invited, 
foreign or domestic. 


SOFTWARE 


Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 


INTRODUCTORY 
RETAIL PRICE 

$95 


MANUFACTURERS 

Ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files . . . dealer 
confidence . . . instant foreign 
market access . . . vertical 
market packaging . . . more 
computer sales! 

DEALERS 

Buy SUPERVYZ as a separate 
program . . . bundle software 
from different suppliers . . . 
demonstrate capabilities, not 
confusion . . . sell computers 
more efficiently - SUPERVYZ 
does the teaching . . . end after- 
the-sale handholding . . . 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver . . . 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 

USERS 

Insist on SUPERVYZ . . . don’t 
buy a computer without it. 


The above menus are easily 


SUPCftVUZ 

YOUR NEW MARKETING TOOL 

FOR INCREASED 
SALES OF CP/M 
COMPUTERS 
AND 

APPLICATION 
SOFTWARE 


1 1 SEP 1981 SUPERVYZ Function Selection Menu 12 34 56 PM 1 

D 

Set Current Date and Time 

6) 

Accounting (A/R A/P G/L P/R 0/E) 

2) 

Select Defauli Disk and User 

7 ) 

Data Base Inquiry and Reporting 

3) 

Add or Change SUPERVYZ Menus 

8) 

Word Processing 

4) 

Extended Volume Table of Content 

9) 

Data Entry and Verification 

5) 

File and Disk Support Functions 

10) 

Forecasting and Planning 


Please enter the number of the desired function (0 if none, ? for help) [ ) 
This is the operator/machine conversational text area. 


to your specific requirements. 


Default Drive = A 

Volume Table ot Contents (VT0C) 

Default User = 1 


1 ! A ACCOUNTS MNU 

j A DATABASE MNU 1 1 A 

0ATANTRY MNU 


; ; A SUPERVYZ MNU 

| A FORECAST MNU ; | A 

W0R0PR0C MNU 

1 1 
1 1 

|i 1 

j ; Push ^ arrow for more 

t 1 
1 1 
' 1 


‘Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 
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We’ll admit it: we were wrong. We thought it inevitable 
that the combination of an uncertain world economy 
and the maturing throes of a fledgling industry would 
result in a shaking out of microcomputer manufacturers 
by this time. 

It’s happened before: the rush to enter a new high- 
technology marketplace is followed shortly by a brutal 
decimation of the players. Remarkably, the micro 
industry is either not to that point yet, or has survived it 
in grand style. For with each passing day, there seem 
to be more and more entrants to the wild, freewheeling 
small business computer fray. Companies we’ve never 
heard of— and ones that are household names in other 
industries— are popping up at an amazing rate. 

The situation is ultimately a good one for computer 
buyers. More manufacturers mean a wider selection of 
products, and the promise that vendors will try just a bit 
harder to satisfy our needs. But the game is becoming 
mighty confusing for the professional purchaser, and 
next to impossible for the newcomer. You need a 
program to tell who the players are in this free-for-all. 

And that’s what the accompanying charts are intended 
to be: a concise guide to the business-class micro- 
computers now competing for your purchasing dollar. 
The charts hold the facts, as provided to us by the 
manufacturers themselves. What follows is our impres- 
sion of the selections being offered this winter. 

Alpha Microsystems. Born almost five years ago 
as a hobby manufacturer, this company has grown to 
be one of the most recognized of the “supermicro” 
manufacturers. The WD16 16-bit microprocessor chip 
is responsible for much of this, as is a proprietary multi- 
user operating system that borrows from the world of 
minicomputer-class machinery. Disk drive capacities 
range up to the generous, with 1 00 + M byte installa- 
tions not uncommon. The newer Winchester hard disk 
offerings are placed closer in price to the 8-bit competi- 
tion outlined below. Alpha computers have always been 
delivered with complete systems software as standard 
—and that includes three languages, a word processor 
and a host of programmer-friendly utilities. Business 
software is also available, but at extra cost. 

Altos. The Altos catalog lists 1 5 distinct models of 
microcomputer systems, along with a clutch of upgrade 
kits and add-on peripherals and software products. All 
computers are similar in that they are based on the 
8-bit Z80A microprocessor device. The 8000-2 is the 
basic model, consisting of the processor, 64K bytes of 
RAM and a pair of single sided, double density floppy 
diskette drives holding up to 1 M byte of data. It comes 
with the single-user CP/M operating system, with multi- 
user MP/M and Oasis listed as options. Other models 
offer more memory (up to 208K bytes) and the capability 
to connect up to four terminals simultaneously. Win- 
chester hard disk storage is available up to 40M bytes, 
with backup provisions on floppy disk or data cassette 
tape cartridge. 

AM Jacquard. This company has made it’s name in 
mail room equipment and typesetting machines for the 
printing industry. It is the latter product that has grown 
into a general-purpose microcomputer with a host of 
available business programs. The J100 system utilizes 
the rare 1 6-bit IMP1 6 chip, which can handle up to %M 
byte of RAM and a bunch of background tasks. The 
operating system is a proprietary product of the company. 


Apple. A giant in the industry with its diminutive 
product, Apple is perhaps the most visible of the genre. 
The Apple II, with us for many years, remains the sales 
leader of the line. Thought by many to be an unlikely 
vehicle for serious business processing, the extensive 
amount of applications software added over the years 
has turned the system into a fixture in many of today’s 
offices. The newer Apple III, with its greater memory 
capability, built-in floppy diskette drive and more 
sophisticated operating system promises even greater 
utilization. Much of Apple’s success is due to the 
synergistic addition of products from outside sources: 
Winchester disk drives, special interfacing hardware 
and breakthrough programs like VisiCalc. We expect 
the trend to continue. 

Applied Oigital Data Systems. ADD’s Multivision 
line epitomizes the “grow with me” approach to micro- 
computer purchasing. The Multivision 1 is a single-user 
floppy disk based system utilizing the 8-bit 8085 CPU. 
The Multivision 2 adds a 10M byte Winchester disk; 
the Multivision 3, the hardware and software bits 
needed to support up to four users simultaneously. All 
are contained within neat stacking modules; the largest 
system takes no more desk space than the smallest one. 

Archives. The company’s latest product, the 
Archives-ll, is completely built into a terminal-like 
housing. Internally, it sports S-100 cards and the popular 
Z80-with-CP/M hardware/software combination. A very 
IBM-like detachable keyboard is featured, along with a 
crisp green phosphor screen capable of displaying 
graphics, such as trend charts and bar graphs. 

Astrocom. This Minnesota-based company produces 
the S-760, a Z80-based microcomputer featuring a long 
list of business software packages. Coming standard 
with 64K bytes of RAM, the system can be expanded 
up to 192K bytes, enough to serve up to five users 
simultaneously. A pairing of floppy and Winchester 
hard disks (up to 20M bytes in size) takes care of the 
data storage needs. 

Basic Four. This company, a founding father in the 
small business computer arena, has recently introduced 
its smallest system, the S80. The S80 is a Z80-based 
computer including a 2M byte Winchester disk drive with 
floppy diskette backup. Basic Four’s Business Basic 
has been widely copied by others, since years of use 
have gifted the world with thousands upon thousands of 
business applications programs running in this language. 

California Computer Systems. Originally an S-100 
board manufacturer, CCS has been doing well with its 
recent line of large microcomputer systems. Beginning 
with a floppy disk-only system, these can be expanded 
into multi-user machines with up to 40M bytes of storage 
on Winchester disk drives. The standard single-user 
operating system is CP/M, with multi-user MP/M and 
Oasis listed as options. The company has paid attention 
to the aesthetics of computing as well, as all of its 
computers can be built into attractive desk modules. 

Codata. This company’s products are all based 
upon Intel’s Multibus hardware system. Depending 
upon the model selected, one of three different micro- 
processors is used. The 8-bit entry is the Z80A, with 
the 16-bit side represented by the Z8001 and 68000 
chips. Whereas the smaller system is limited to the 
single-user CP/M environment, the larger computers 
are supplied with Xenix, a verison of Bell Laboratories’ 
multi-user Unix operating system. 
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Columbia Data Products. Based near the U S. 
capital, this prolific manufacturer is a specialist in multi- 
Z80A microprocessor computer systems. The internal 
architecture of the company’s computers tends to be 
unconventional; with the result that the processing 
load is distributed so that it seems as if a much larger 


Systems of 
Past Months 

Many of the computer systems listed in the tables 
—and a few that are not— have undergone the 
scrutiny of our regular System of the Month or 
Assignment: Benchmark treatments. For a full evalu- 
ation of these products, pick up a back issue of 
Interface Age. 


ADDS Multivision Sep 81 

Alpha Microsystems AM-1 00 Oct 79 

Alpha Microsystems AM-1 Oil Jan 82 

Apple II Plus Oct 81 

CadoCAT Sep 80 

Commodore CBM Jul81 

Convergent Technologies CT 2100 . . .Jun81 

Cromemco System Two Feb 81 

Cromemco System Three Nov 79 

DECstation 78 May 81 

Digital Microsystems DSC-2 Nov 81 

Digital Microsystems HEX-29 Jan 80 

Heath WH89/Zenith Z89 Aug 80 

Hewlett-Packard HP 83A May 81 

Hewlett-Packard HP1 25 Dec 81 

IBM 5120 Jan 81 

Industrial Micro Systems 8000 Dec 79 

Lazor Systems Jun80 

MicroDaSys Millie Jul 80 

North Star Horizon Jan 81 

Ohio Scientific C3A and C3B Dec 81 

Ohio Scientific C3C Apr 80 

Osborne 1 Nov 81 

Pertec PCC 2000 Aug/Sep 79 

Pertec PCC 2000 Jun 81 

PolyMorphic TwinSystem 88 Oct 80 

Qantel 110 Dec 80 

Radio Shack TRS-80 model II Sep 81 

Rexon RX30 Mar 80 

Rockwell AIM65 Nov 80 

Systems Group System 2800 Oct 81 

TEI System 48 Aug 81 

TI771 Mar 81 

TITM990/189 Mar 81 

TechnicoSS16 Feb 80 

Vector Graphic System B Apr 8 1 

Western Digital Pascal Microengine . . . Feb 81 


CPU were doing the work. Models range from a built-in 
terminal desktop model to a 16-user multiprocessing 
system with up to 20M bytes of hard disk storage. 

Commodore Business Machines. A toy grown up 
—that’s a description that might apply to all business 


microcomputers, but it has particular meaning for 
Commodore owners. From their beginnings as Pets, 
modern Commodore CBMs evidence many of the 
features that are so important in the business world: 
80-column wide screens, floppy diskette drives and 
sophisticated software, such as the multi-talented 
VisiCalc. Disk capacities are available up to 2.1M 
bytes, with RAM numbers up to 96K bytes. All models 
feature built-in terminals with graphic capabilities. 

Compal. Begun as a Los Angeles area computer store 
with the intriguing shingle of Computer Power & Light 
Co., this company has made the jump into a full-fledged 
computer assembler. The company concentrates on 
turnkey systems— those that don’t demand engineering 
or programming talents of the user. The machines are 
assembled with Z80 micros on S-100 busses, and work 
only in single-user environments. Floppy disk systems 
are featured, along with a 5M byte Winchester option. 

COMX. This company is a division of an established 
Hong Kong manufacturing and distributing operation. 
Its first computer product is the DL-1, based on the 
8-bit 6809 microprocessor device. Both floppy diskette 
and Winchester hard disk drives are offered. Software 
includes both single- and multi-user operating systems. 

Cromemco. A pioneer in the S-100 hobby computer 
marketplace, this company has survived to become 
one of the leaders in small business computing. Unlike 
many of its competitors, Cromemco maintains a strong 
in-house software staff to support a very CP/M-like 
operating system for single user systems; as well as a 
Cromix, an offspring of multi-user Unix. System One, 
the newest computer, is a newly-packaged version of 
the larger System Three. It features RAM sizes up to 
320K bytes, multi-user operation and standard floppy 
disk drives. Winchester-technology hard disk drives 
and a good selection of terminals and printers are 
available as options. 

Digilog. This is an all-in-one desktop computer that 
goes beyond the floppy-in-a-terminal idea promoted by 
so many. The System 1 500 contains both a 0.7M byte 
floppy diskette and 5M byte Winchester disk drive 
snuggled together with display screen, keyboard and 
complete computer. The processor is a Z80A; the 
operating system, CP/M. 

Digital Microsystems. This engineering and 
systems-oriented micro and minicomputer manufacturer 
has been in the forefront of microprocessor tech- 
nology for over a decade. With thousands of systems 
installed worldwide, DMS is recognized as a technical 
leader in the computer industry. DMS systems are 
noted for their advanced engineering designs and high 
level reliability. 

Distributed Computing Systems. This company is 
a specialist in industrial computer devices, particularly 
those utilizing the versatile Multibus. Its most complete 
computer systems are the DCS/8, an 8-bit 8080-based 
computer; and the DCS/86, featuring the 16-bit 8086 
chip. Both are floppy disk based machines with hard 
disk options. Although intended primarily for industrial 
control and product development chores, these com- 
puters are also able to handle general business tasks. 

Dynabyte. Another San Francisco bay dweller, this 
company settled on the S-100 bus early in life and has 
stayed with that design even with its modern business 
computers. A striking appearance has always set these 
products apart, and that’s true of the newer Winchester 
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disk based systems as well. Up to 45M bytes of data 
can be stored on these hard disk surfaces. Single- and 
multi-user applications are supported via CP/M, 
enhanced MP/M and Oasis. 

Exidy. Originally makers of Sorcerers, this company 
now builds computers with names like Efficiency, 
System 80 and Multi-net 80. The changes signify a 
leaning towards the business use of its small computers. 
Multi-user systems are now offered, as well as those 
with up to 360M bytes of hard disk storage capacity. 
Exidy computers have always been S-100 bus com- 
patible, with fine, eye-pleasing definition on their 
graphics-capable display screens. 

Findex. These computers have all the appearance of 
being no more than a portable terminal, with keyboard, 
hard-copy printer and acoustically-coupled modem built 
in. In actuality, the machines are tiny, full-capability 
computer systems that just happen to be transportable. 
The units are set apart by two advanced-technology 


The game 
is confusing 
for the professional 
purchaser . . . almost 
impossible for 
the newcomer 


tricks: a flat, orange gas plasma panel instead of the 
normal CRT display screen, and up to 2M bytes of 
bubble memory inside. Floppy diskette drives are avail- 
able as well, as is an S-100 bus adapter. 

Gnat. A computer with the unlikely name of Gnat is 
an all-in-one machine that surrounds keyboard, terminal, 
floppy disk drives and all computing electronic com- 
ponents in a single package. Upgradable versions of the 
System 10 are available with hard disks to 10M bytes. 

Hewlett-Packard. This highly-regarded manufacturer 
of electronic instrumentation and pocket calculators 
offers two distinctively different microcomputer systems. 
The smallest is the HP 85, a desktop computer intended 
for the scientist or professional— although its software 
catalog would suggest a more business-oriented bent. 
The newer HP 125 is somewhat larger, and makes 
headlines with its adoption of the CP/M operating 
system, Microsoft Basic language and enhanced 
VisiCalc financial planning program. The HP 125 is a 
desktop machine too, and works with a pair of Z80As 
and the components of a very smart terminal from the 
mega-minicomputer class HP 3000 lineup. 

IMS International. Until recently called Industrial 
Micro Systems, this company is another of those that 
entered the computer business as a manufacturer of 
S-100 boards and accessories. Its computer systems 
are Z80-based, comfortably housed in robust IMS- 
fabricated desks and enclosures. A wide selection of 
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WHEN BUYING CHECKS, 
STATEMENTS AND 
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ON THE DOOR OF YOUR 
COMPUTER STORE 

DFS Computer Forms are 

• Sold by a Local Business 

• Satisfaction Guaranteed 

• Available in Small Quantities 

• Compatible with Existing 
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• Very Economical 
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HAZELTINE 

DATA GENERAL 

Board Repair 

Board Repair 

Available 

Available 

All 2000 Series 

Nova 1200 

All 1500 Series 

Nova 2’s 

All 1400 Series 

Nova 3’s 

All Mod. l’s 

Eclipse S200 Series 

i 

HAZELTINE 

» 

1 LEAR SIEGLER 

Field Service 


LA Area Only 

Board Repair 


TELEVIDEO 

Board Repair 


( 213 ) 287-5067 
Schulz Enterprises, Inc. 

1285 Las Tunas Dr. • San Gabriel, CA 91776 



SELLUJVT 

Smart 

Printers 


tronics paral- 
- lei versions of 
" the NEC 3500/7700 
models. With our 
added-value features, you 
now have the ability to use it with 
most any microcomputer, plus an astonishing 

range of capabilities. 

Ask for a demonstration I Un i hmUfi nu 

at your local dealer or Features s N „ 


systems house 


465 Fairchild Dr., #214 
Mountain View, CA 94043 
(415) 964-5460 


Features 

SELLUM 

N-35 

SELLUM 

N-77 

Speed 

33 cps 

55 cps 

Shannon Test 

28 cps 

48 cps 

Print Wheel 

128 char 

128 char 

Noise Level 

60 db 

60 db 

Suggested 

Retail 

$2495 

$3295 



independently supplied software is available, from the 
CP/M operating system through multi-user versions and 
a host of languages and business applications programs. 

Integrated Business Computers. Cadet and 
Ensign are the jaunty names for two offerings from this 
computer manufacturer. Both are driven with the Z80A 
microprocessor device, and both claim a familiarity with 
the popular CP/M and Oasis operating systems. The 
Cadet comes with 64K bytes of user memory and 2M 
bytes of on-line floppy disk capacity. The larger Ensign 
can be fitted with up to 768K bytes of memory in the 
multi-user configuration, and boasts hard disk capacities 
from 14 to 17M bytes. 

International Business Machines. Introduced 
amidst some justified trembling by the competition last 
fall, the IBM personal computer is clearly in a class with 
many of the smaller business systems shown in our 
charts. A 1 6-bit CPU running under the CP/M operating 
system is a powerful force, and we can expect to see 
others following IBM'S path. Hobbled with a floppy disk 
of only modest size, the computer is able to handle a 
generous 14 M byte of user memory. In the software area, 
IBM has borrowed heavily from the industry it is wooing. 
Names like VisiCalc, Microsoft and Peachtree give the 
personal computer a familiar touch, one intended to 
boost IBM sales in a previously unapproached market. 

Intertec. With catchy names like SuperBrain and 
CompuStar, this company’s products command a lot of 
attention. The SuperBrain is an all-in-one desktop 
computer with built-in floppy diskette drives. The 
CompuStar is a medusa network of SuperBrain-like 
machines that communicate together via a distributed 
processing network. Up to 255 terminals can be inter- 
linked with this plan. The CP/M operating system is 
used, so a lot of available applications programs will run 
on these machines. 

Ithaca InterSystems. This New York-based com- 
puter manufacturer is heavily into Pascal machines, 
both for developing applications programs and the 
heavier task of writing systems software. The secret, 
as evidenced in the top-of-the-line DPS-8000, is a fast 
Pascal compiler that makes the most of a 1 6-bit Z8002 
processor chip. Smaller machines run Pascal/Z on 8-bit 
Z80 micros. Some of the InterSystems computers 
have a rather old-fashioned look with their panel full of 
paddle switches and flashing lights. We almost wish 
the industry were not so anxious to rid itself of these 
useful diagnostic tools. 

Lazor. Here’s a company that is combining a power- 
ful 16-bit microprocessor with a thoroughly thought- 
out applications program to attack what the industry 
has been calling the “vertical marketplace.” The 
package is called the Retailer. Its intent is to handle all 
of the inventory control and money-tracking chores 
that might be found in an automobile parts store or 
other similar business. Interfacing with electronic cash 
registers is standard. The Retailer will run on any of 
three sizes of Lazor computers, ranging from a floppy 
disk equipped machine to a system boasting up to 32M 
bytes of data storage. 

Logical Machine. David, Tina and Goliath are the 
names of Logical Machines, the Old Testament not- 
withstanding. Each features a 16-bit microprocessor 
and modest collection of floppy diskette drives. 
Goliath, as you would expect, tops the line with nearly 
1 00M bytes of hard disk storage. The trio shares an 
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Software prices for 
hard nosed shoppers: 


MICRO PRO 


MORE GREAT APPLE GAMES 


APPLE BUSINESS SOFTWARE 


APPLE CP/M® 


WORDSTAR* 259.00 

SUPER SORT* 145.00 

MAIL MERGER* 90.00 

DATA STAR* 215.00 

SPELL STAR* 195.00 

S-100 CP/M® 

WORDSTAR 310.00 

SUPER SORT 195.00 

MAIL MERGER 110.00 

DATA STAR 245.00 

SPELL STAR 195.00 

BRODERBUND 

TAWALA’S LAST REDOUBT 24.95 

GALAXY WARS 20.95 

ALIEN RAIN (AKA GALAXIAN) 20.95 

SNOGGLE(REQ. JOYSTICK) 27.95 

ALIEN TYPHOON 20.95 

APPLE PANIC 24.95 

SPACE WARRIOR 20.95 

AUTOMATED 

SIMULATIONS 

INVASION ORION 20.95 

STAR WARRIOR 32.95 

TUES. MORNING QUARTERBACK 25.95 

CRUSH, CRUMBLE AND CHOMP 24.95 

THE DRAGON'S EYE 20.95 

MUSE SOFTWARE 

ROBOT WARS 32.95 

THREE MILE ISLAND 32.95 

A.B.M 20.95 

GLOBAL WAR 20.95 

CASTLE WOLFENSTIEN 24.95 

SUPER TEXT II 129.00 


COMPUTER QUARTERBACK 32.95 

THE WARP FACTOR 32.95 

CARTELS AND CUTTHROATS 32.95 

TORPEDO FIRE 49.95 

THE SHATTERED ALLIANCE 49.95 

COMPUTER BASEBALL 32.95 

POOL 1.5 29.95 

ULTIMA 33.95 

RASTER BLASTER 24.95 

FLIGHT SIMULATOR 27.95 

INTERNATIONAL GRAND PRIX 25.95 

COSMO MISSION 24.95 

SARGON II 28.95 

SHUFFLE BOARD 29.95 

MICROSOFT 

APPLE 

FORTRAN* 165.00 

BASIC COMPILER* 315.00 

COBOL* 595.00 

APPLE SOFT COMPILER 159.00 

Z-80 SOFTCARD 299.00 

RAMCARD 159.00 

TYPING TUTOR 17.95 

OLYMPIC DECATHLON 24.95 

S-100 CP/M® 

BASIC 80 299.00 

BASIC COMPILER 319.00 

FORTRAN 80 399.00 

COBOL 80 599.00 


PEACHTREE 

APPLE CP/M® 


GENERAL LEDGER 219.00 

ACCT. RECEIVABLE 219.00 

ACCT. PAYABLE 219.00 

PAYROLL 219.00 

INVENTORY 219.00 


S-100 CP/M® 


MAGIC WINDOW 79.00 

DB MASTER (NEW) 179.00 

PFS: PERSONAL FILING SYS 84.00 

PFS: REPORT 84.00 

Z-TERM* 79.95 

ASCII EXPRESS 63.95 

HAYDEN APPLESOFT COMPILER 149.00 

EASY WRITER-PRO 199.00 

S-100 SOFTWARE 

d BASE II 599.00 

SUPER CALC 249.00 

MAGIC WAND 279.00 

SPELLGUARD 239.00 

PICKLES AND TROUT CP/M 0 MOD. II TRS-80 . .175.00 

EDU-WARE 

PERCEPTION PKG 19.95 

COMPU-READ 24.95 

STORYTELLER 18.95 

COMPU-MATH: ARITHMETIC 39.95 

COMPU-MATH: FRACTIONS 34.95 

COMPU-MATH: DECIMALS 34.95 

COMPU-SPELL (REQ. DATA DISK) 24.95 

COMPU SPELL DATA DISKS 1-4, ea 17.95 

TRS-80 GAMES 

TEMPLE OF APSHAI 34.95 

HELLFIRE WARRIOR 34.95 

STAR WARRIOR 34.95 

RESCUE AT RIGEL 24.95 

CRUSH, CRUMBLE AND CHOMP 24.95 

INVADERS FROM SPACE 17.95 

PINBALL 17.95 

STAR TREK 3.5 17.95 

MISSILE ATTACK 18.95 

STAR FIGHTER 24.95 


•REQUIRES Z-80 SOFTCARD 


ON-LINE SYSTEMS 


MYSTERY HOUSE 20.95 

WIZZARD AND PRINCES 29.95 

H/R FOOTBALL 32.95 

H/RCRIBBAGE 20.95 

MISSLE DEFENSE 25.95 

CRANSTON MANOR 29.95 

SABOTAGE 20.95 

GOBBLERS 20.95 

SOFT PORN ADVENTURE 24.95 

PEGASUS II 25.95 

EXPEDITER 73.95 

PERSONAL SOFTWARE 

DESKTOP PLAN II 159.00 

CCA DATA MGT. SYSTEM 89.00 

VISIPLOT 159.00 

VISITREND/VISIPLOT 199.00 

VISIDEX 159.00 

VISITERM 129.00 

VISICALC 3.3 159.00 

CHECKER KING 21.95 

GAMMON GAMBLER 21.95 

BRIDGE PARTNER 21.95 

MONTY PLAYS MONOPOLY 29.95 

ZORK 32.95 

MONTY PLAYS SCRABBLE 34.95 

SIRIUS SOFTWARE 

PHANTOMS FIVE 24.95 

SPACE EGGS 24.95 

AUTOBAHN 24.95 

PULSAR II 24.95 

GAMMA GOBLINS 24.95 

GORGON 32.95 

SNEAKERS 24.95 

EPOCK 29.95 

COPS AND ROBBERS 29.95 


GENERAL LEDGER 595.00 

ACCT. RECEIVABLE 595.00 

ACCT. PAYABLE 595.00 

PAYROLL 595.00 

INVENTORY 595.00 

PROPERTY MGMT 799.00 

CPA CLIENT WRITE-UP 799.00 


IF YOU DON’T SEE IT, 
CALL US. WE HAVE ALL 
THE LATEST SOFTWARE. 



We built a reputation on our 
prices and your satisfaction. 

We guarantee everything we sell for 30 days. If anything 
is wrong, just return the item and we ll make it right 
And, of course, we’ll pay the shipping charges. 

We accept Visa and Master Card on all orders. COD 
accepted up to $300.00 

Please add $2 00 for standard UPS shipping and 
handling on orders under 50 pounds, delivered in the 
continental U S Call us for shipping charges on items 
that weigh more than 50 pounds. Foreign. FP0 and AP0 
orders please add 15% for shipping. California res- 
idents add 6% sales tax 

( 213 ) 706-0333 

31245 La Baya Drive, Westlake Village, California 91362 

The prices quoted are only valid for stock on hand and all prices are subject to change without notice. 

CP/M® is a registered trademark of Digital Research. CIRCLE INQUIRY NO. 9 
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I've just finished the 4th 
edition of our catalog, 
featuring a rainbow of 
applications for your 
Apple* Computer... 

Now I can play super 
Stellar Trek... 
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Our catalog contains 
many more products for 
your Apple computer. 
Please request a free 
catalog with any pur- 
chase. If you only want a 
copy of our catalog at 
this time, please send 
$2.00 for shipping. 

Thank you. 

inc. 

•Apple is the registered trademark of Apple 
Computer inc. 

Open Tues - Fri 

Mail Order Dept. No. IA12 • 19517 Business Center Dr. • Northridge, CA 91324 • Phone orders only (Need Mastercard or Visa) 
U.S.A. (except calif.) (800) 423-5441 • calif, and Foreign (213) 349-0300 • For information or technical questions (213) 349-5560 
Add $2.50 U.S./S10.00 Foreign for shipping • Calif, residents add 6% sales tax. 
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acquaintance with English, a powerful data base 
program designed to solve business users’ problems in 
something approaching their native tongue. 

MCM Computers. One of the few Canadian micro 
makers, this company offers two classes of machinery. 
One utilizes the familiar pairing of Z80 microprocessor 
and S-100 bus, along with CP/M for the operating 
system. Other models combine a duet of 2901 bit-slice 
chips into a super-fast 8-bit processor. The operating 
system is necessarily the company’s own, as the factory 
invented its own machine-language instruction set as a 
part of the development process. Data storage is 
available in the range of 1 M byte of floppy diskettes to 
28M bytes of Winchester-technology hard disks. 

MDM Systems. A division of Mohawk Data Sciences, 
this New Jersey based company began life as a 
manufacturer of data communications products. Its 
smallest current offering is the series 21, a single- 
station computer with built-in terminal and floppy 
diskette drive. The computer is unusual in that it boasts 
a large 15-in. (diagonal measure) display screen. The 
series 21 will run Cobol or proprietary MOBOL programs 
that have been compiled on a larger MDS computer. 

Mercator. Multi-user systems are all that this 
company builds— up to eight terminals in size. The 
processor that handles all of this is the 8086 16-bit 
device, which is finding its way into so many of today’s 
newest business computers. The only available language 
is Mercator’s Business Basic, said to be compatible with 
the Basic Four’s version. Configurations are available 
with up to 240M bytes of storage space for data. 

Micro Five. This Southern California company began 
life as a maker of single-board 8-bit 8085 microcom- 
puters. It has since graduated into the 1 6-bit world with 
a pair of 8086-powered systems designed specifically 
for business use. All systems utilize a proprietary multi- 
user operating system and extended Basic language. A 
selection of general business programs is available, as 
is a parts distribution vertical market package. The 
series 3000 is the newest Micro Five product; it’s a 
neat package containing 10M byte Winchester and 
floppy disk drives in a single tabletop shell. 

Micromation. Micromation’s Mariner microcomputer 
is housed in a distinctive, slim floor-standing cabinet 
that houses a Z80A CPU, 64K bytes of memory and a 
pairing of floppy and Winchester disk drives. Internally, 
the hardware utilizes the S-1 00 bus. Significantly, up to 
eight terminals can be connected to the system using a 
multiprocessor scheme. The catalog lists no applica- 
tions software, but a CP/M compatibility goes a long 
way towards solving that problem. 

North Star. With us since the early days of micro- 
computing, North Star has evolved to become one of 
the most popular of small business computers. An 
installed base of some 28,000 machines has helped 
materially in spreading the S-100 idea far and wide. The 
NSDOS operating system is in the mold of CP/M, and 
many business applications programs are available in 
both formats. This company has kept up with the current 
trend for massive storage capability, offering systems 
with Winchester disk capacities up to 1 8M bytes. 

Osborne. Who hasn’t heard of the Osborne 1? 
Introduced with a flourish of publicity last summer, 
examples of this tiny computer are now finding their 
ways into the users’ hands in quantity. Remarkable 
because of its portability and astonishingly low price, 


the system includes as standard much of the most 
popular of microcomputer software: CP/M, WordStar, 
Microsoft Basic and CBasic, as well as SuperCalc, one 
of the newest of the VisiClone set. Critics of the 
Osborne design are quick to point out items that are 
unavoidable compromises necessary to ensure port- 
ability: a tiny display screen of non-standard dimensions 
and the (comparatively) limited capacity of the pair of 
built-in minifloppy diskette drives. 

PolyMorphic. This company is another “old timer” 
in the S-100 microcomputer world. Although sticking 
with the rather dated 8-bit 8080 CPU chip, the new 
designs sport massive Winchester disk drives (up to 
280M bytes) and a full catalog of applications software. 
The operating system is the company’s own, but CP/M 
is listed as an option on all models. 

Prodigy. Here’s a Z80A-based system that is built 
into a neat desk, intended solely for small business 
environments. The company’s most unique contribution 
is its Protege systems software. It’s a combination 
data base manager and Cobol-styled programming 
language. Applications programs are compiled (rather 
than interpreted), so they will run fast in their end use. 
Many already-written business applications are offered 
by the manufacturer. 

Radio Shack. It seems but a short time ago that the 
idea of a computer from Radio Shack sounded like a 
joke. With a population that now exceeds the combined 
totals of all other competitors, the TRS-80 has surely 
had the last laugh. The company’s most sophisticated 
offering is the model II, a strictly business machine built 
around the Z80A microprocessor. Dual floppy diskettes 
hold the data. The unit has a built-in terminal, and is 


dBASE II— $595 00 

30 DAY MONEY-BACK GUARANTEE 

-FREE BOX OF DISKETTES WITH EVERY ORDER — 

With dBASE II you can extend the power of your microcomputer to 
jobs that were previously reserved for the larger mainframes. Here’s a par- 
tial list of applications that dBASE II has been used for: 


• Document Cross Referencing 

• Legal Office Accounting 

• Scheduling 

• Mailing Labels 

• Calendar Events 


• General Ledger • Check Management 

• Journal of Accounts and Writing 

• Accounts Receivable • Time Billing 

• Accounts Payable • Inventory Control 

• Sales Tax Records • Job Costing 

• Payroll • Tax Computation 

If your application calls for managing data, dBASE II may be the answer. 

You can create a database and start entering data into it in less than a 
minute. 

Type CREATE, then respond to the dBASE II prompts to name the 
file and define the fields in your records. 

Once the record is defined, you can start entering data immediately, or 
add information later by typing APPEND. In both cases, dBASE 
presents you with an entire record structure for which you simply fill in 
some or all of the blanks. 

Now, for a limited time only, you can purchase the most powerful 
DBMS system for your micro for the incredibly low price of $595 
delivered. We’ll send you a copy of dBASE II, that you can run on your 
system, for 30 days. If you’re not completely satisfied, then just send 
everything back and we’ll return your money, no questions asked! Even 
if you go for another system, you’ll be an informed buyer!! (dBASE II is a 
fine product by Ashton-Tate) 

STANDARD SOFTWARE 

CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA 02368 
CALL (617) 963-7220 


LARGEST SELECTION 
OF CPM SOFTWARE 
IN THE U.S.A. 


MASTERCHARD 

AND 

VISA ACCEPTED 
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limited to single-user situations. The model III has taken 
up the discontinued model I’s position as the company’s 
entry level business computer. It is the first of the 
clan to offer a Winchester-technology hard disk drive 
as an option. 

Rexon. The Rexon RX-series of computers was 
designed with a single-minded goal: serious business 
computing. You won’t find any “toy” 8-bit micro- 
processors in the machinery; nor any “sissy” floppy 
disks, either. Engined by the powerful 1 6-bit 8086 CPU, 
the machines can handle either four or eight users 
simultaneously, and hold their data on minicomputer- 
class removable cartridge disk drives — up to 40M 
bytes in some cases. The Basic language used is quite 
compatible with Basic Four’s version. It was a deliberate 
choice, making Rexon equipment a fitting modern host 
for some thousands of Basic Four applications programs 
scattered about the world. 

Scientific Data Systems. Although the name says 
“scientific,” the computer products of this firm shout 
“business.” The systems feature fully integrated 
packages for accounts payable and receivable, payroll 
and a grouping of special interest packages: medical 
and legal billing and a Westlaw-certified attorney’s 
package. The hardware utilizes the 6502A 8-bit micro- 
processor (shared with Apple and Commodore products). 
Both floppy diskette and Winchester hard disk systems 
are available. 

Smoke Signal Broadcasting. Originally a contender 
to the S-100 bus, the SS-50 bus has faded into 
undeserved relative obscurity in recent times. This 
company has remained one of the last prompters of this 
architecture, which is based on the 6800 and advanced 
6809 8-bit microprocessor chips. Convinced that its 
path is the best (if not the most followed) one, the 
company continues to introduce impressive enhance- 
ments to its Chieftan line of business computers. These 
machines are now available with single- and multi-user 
operating systems, almost every programming language 
and a full portfolio of business applications programs. 

Symcro. Lurking within a squat floor-standing cube is 
a buzzing nest of up to 24 Z80 microprocessors, along 
with supporting user memory, totaling an incredible 
10M bytes. It’s a multi-processor designed computer 
system that is built around a proprietary 50-pin inter- 
CPU bus. The operating system is the company’s own, 
but is CP/M compatible. Each of 24 users can have his 
own printer, if desired. Disk storage is offered up to 
300M bytes on a combination of Winchester drives. 

Systems Group. Long a maker of S-100 computer, 
memory and interfacing boards, this company recently 
graduated to become computer system manufacturer 
with its system 2800. It’s an advanced Z80A machine 
that comforms to the new IEEE S-100 bus standard, 
and is available with CP/M or an enhanced version of 
multi-user MP/M. Versions are available with floppy 
and/or Winchester hard disk drives, and user memory 
configurations up to VzM byte in capacity. Hardware 
constructed by the company is available to connect up 
to 12 terminals and/or printers to each system. 

TEI. The newest trick from this computer manufac- 
turer is a multi-processing giant called the system 48. 
Each of the 1 6 users can command the full attention of a 
dedicated 8085 8-bit CPU, with one left over to manage 
the system’s disk drives. 20M bytes of Winchester 
storage are standard, with growth offered to eight 


times that amount. The operating system is the 
company’s own, but is compatible with CP/M programs 
written by others. It incorporates an integral data base 
management system for efficiency. In addition, the 
company manufactures a line of single-user S-100 bus 
computers featuring integrated floppy diskette drives. 

TeleVideo. Experts at creating low-cost, full capability 
CRT terminals, this company is a newcomer to the 
computer systems arena. There are three products, 
graduated in increasing size and complexity. The TS 
801 is a single-user system featuring a 1 M-byte mini- 
floppy diskette drive; the TS 806, a six-user machine 
with a lOM-byte Winchester drive; and the TS 816, a 
16-user monster with up to 70M bytes of storage. All 
feature CP/M, and all use the Z80A CPU— with the 
multi-user versions carrying several of them in a dis- 
tributed multiprocessing arrangement. The computers 
are delivered with one or more of TeleVideo’s top-of- 
the-line TV-920 smart terminals. 

TSC. This company is representative of the many 
systems houses that make their living by transforming 
Digital Equipment Corporation’s LSI-11 16-bit micro- 
processor hardware into complete computer systems. 
The configuration chosen for the BC 2308 is a 
1 28K-byte machine with 20M bytes of Winchester disk 
and a data-quality cassette tape backup. Systems 
software is from DEC, and applications programming is 
left up to the purchaser of the BC 2308. 

Vector Graphic. This company, another early entry 
into the S-100 scene, has always stood apart with its 
dedication to memory-mapped display screens. These 
can operate several times as fast as ordinary CRTs, 
but the scheme elicits a modest penalty in memory 
space. The speed is put to good use with the company’s 
popular proprietary word processing package. A large 
array of computer systems is offered, from compact 
minifloppy-equipped single-user machines to a five-user 
machine with 5M bytes of Winchester disk storage 
capacity. The computers are CP/M-based, opening the 
door to lots of independent applications programs. 

Zeda. From the Rocky Mountain country near 
Provo, UT come the Zeda computer systems. They are 
Z80A-engined and run on a proprietary bus that 
accesses 64K bytes of user memory. A mix of floppy 
and/or Winchester hard disk drives is available. The 
operating system is a Zeda Superset of CP/M, and 
features a doorway into a multi-computer network 
called InfiNet. 


Zenith. One of the most valuable assets acquired by 
this company when it purchased the Heath Co. was the 
H-89 desktop computer. Now marketed as the identical 
Z-89, the system has proven itself to be just the right 
size for many small businesses. The single 102K byte 
minifloppy diskette drive can now be augmented with 
external drives, and even a new lOM-byte Winchester 
unit. Twin Z80s provide the processing horsepower. 
Both Heath’s HDOS and the CP/M operating systems 
are available, supported by two versions of Basic, 
including the popular Microsoft incarnation. New on the 
market is the Z-90 computer, a Z-89 with a full 64K 
bytes of RAM and double the storage capacity on its 

single diskette drive. □ „ 

Charts follow 


Tom Fox can be reached at FoxWare Systems Corpor- 
ation, 18001 -L Sky Park Circle, Irvine, CA 92714, 
(714) 957-9332. 
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256K RAM IN 4K BLOCKS 


1/4 Megabyte $1495 


OVERVIEW 

The BSR 64/256 is an 8 bit bank selectable dynamic random ac- 
cess memory card designed to operate in Z-80, 8080 and 8085 
based S-100 computer systems with a CPU clock frequency of up 
to 4 MHz(A model) or 6 MHz(B model). 

Individual 64K banks are selected via the IEEE 696 8 bit address 



bus extension. If the host system is not capable of driving the ex- 
tended address bus, one of the BSR 64/256 cards in the system 
may be configured to drive it through an onboard latched output 
port. 

System area is allocated in 4K blocks by writing a system mask 
out to two latched output ports. Another port allows any one of up 
to eight cards to be assigned as the current system master. 
Logically, up to 64 cards may be addressed in a single computer 
system. 


Assembled & Tested Boards Models 

A B 

64k $770 $795 

128k $1015 $1065 

192k $1260 $1335 

256k $1495 $1595 


Memory prices fluctuate, call for price 


FEATURES 


MAX STORAGE 
BLOCK SELECTION 

SYSTEM AREA 


SYSTEM MASTERS 


CARDS/SYSTEM 
BANK SELECTION 

MAX CPU SPEED 


256k bytes (32 ea. 64k X 1 chips) 
Any combination of 4k blocks in any 
64k bank, software selectable 
Any combination of 4k blocks in low 
order bank of current system master 
card, software selectable 
Any one of up to 8 cards software 
selectable, one card jumper selec- 
table for system power-up or reset 
Logically, up to 64 cards 
Uses or implements IEEE 696 (S-100) 
extended address bus 
4 MHz or 6 MHz with no wait states 


REFRESH MODE Invisible 

OUTPUT PORTS 4 Consecutive ports for entire 

system, selectable on any 4 port 
boundary 


14" WINCHESTER FIXED DISK CONTROLLER & SUBSYSTEM 



29 Megabyte Disk Subsystem $3840 


The fixed disk subsystem includes a 29 million byte Shugart fixed 
disk (SA 4008), and an assembled and tested S-100 disk controller 
(FDC 4000). Also included is a black anodized rack mountable 
aluminum case, punched and ready for assembly. To complete 
this kit we have included power supply, fan, wiring harness, signal 
cable, and MP/M* XIOS and CP/M* CBIOS. 


FDC 4000 


(SA 4008) 


(Assembled Subsystem) 


14" Winchester Fixed Disk Controller 


Controls Shugart 4000 & 4100 series drives 
Up to 174 megabytes per controller 
I/O mapped buffer - no wait states 
Includes MP/M* XIOS & CP/M* CBIOS 

Assembled & tested $895 



PIE 


“Contact Us For More Information ” 

5232 Manzanita Ave. Carmichael Ca 95608 (916)338-5454 


Price subject to change 


‘Trademark of Digital Research 
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Table 1. Hardware Data 


MANUFACTURER 

SYSTEM 

PRICE 

ENCLOSURE 

CPU 

BUS 

PERIPHERALS 

Terminal 

Std/Max 

Printer 

Std/Max 

Tabletop 

Desk 

Rack 

Type 

Bits 

ADDS 

Multivision 1 

$ 3,758 

Std 

None 

None 

8085 

8 

Prop 

None/1 

None/1 

Multivision 2 

$ 8,595 

Std 

None 

None 

8085 

8 

Prop 

None/1 

None/1 

Multivision 3 

$13,595 

Std 

None 

None 

8085 

8 

Prop 

None/4 

None/1 

Alpha Micro 

AM-1021 

$14,000 

Std 

None 

Opt 

WD16 

16 

S-100 

None/14 

None/13 

AM-1041 

$17,000 

Std 

None 

Opt 

WD16 

16 

S-100 

None/24 

None/23 

Altos Computer 

8000-2 

$ 3,650 

Std 

Opt 

Opt 

Z80 

8 

Prop 

None/4 

None/2 

8000-15 

$ 4,990 

Std 

Opt 

Opt 

Z80 

8 

Prop 

None/4 

None/2 

8000-10 

$ 8,500 

Std 

Opt 

Opt 

Z80 

8 

Prop 

None/4 

None/2 

AM Jacquard Systems 

J100 

$20,000 

Std 

Opt 

Opt 

IMP16 

16 

Prop 

1/11 

1/8 

Apple 

Apple II 

$ 2,495 

Std 

None 

None 

6502 

8 

Prop 

1/1 

None/1 

Apple III 

$ 3,495 

Std 

None 

None 

6502C 

8 

Prop 

1/1 

None/1 

Archives Inc. 

Archives-I 

$ 6,500 

Std 

None 

None 

Z80 

8 

S-100 

1/1 

None/1 

Archives-ll 

$ 7,500 

Std 

None 

None 

Z80 

8 

S-100 

1/1 

None/1 

Archives-lll 

$ 8,500 

Std 

None 

None 

Z80 

8 

S-100 

1/1 

None/1 

Astrocom Corporation 

S-760 

$15,000 

None 

Std 

None 

Z80 

8 

Prop 

1/5 

1/5 

Basic Four 

S80 

$15,990 

None 

None 

Std 

Z80 

8 

ICOM 

1/4 

1/6 

California Computer Systems 

CCS 300 

$ 5,695 

Std 

Opt 

Opt 

Z80 

8 

S-100 

None/16 

None/2 

CCS 400 

$ 8,225 

Std 

Opt 

Opt 

Z80 

8 

S-100 

None/16 

None/2 

CCS 410 

$10,100 

Std 

Opt 

Opt 

Z80 

8 

S-100 

None/16 

None/2 

Codata Systems Corporation 

CTS- 100/6 

$ 9,937 

Std 

None 

None 

Z80 

8 

Multibus 

1/1 

None/1 

CTS-200/6 

$13,950 

Std 

None 

None 

Z8001 

16 

Multibus 

1/8 

None/7 

CTS-300/6 

$19,500 

Std 

None 

None 

68000 

16 

Multibus 

1/10 

None/9 

Columbia Data Products 

DC- 100-8 

$18,640 

Std 

Opt 

Opt 

Z80A 

8 

Prop 

None/16 

None/2 

1811-20 

$ 8,995 

Std 

Opt 

Opt 

Z80A 

8 

Prop 

None/5 

None/2 

964-20 

$ 4,995 

Std 

None 

Opt 

Z80A 

8 

Prop 

1/1 

None/2 

Commodore 

CBM 8032 

$ 1,495 

Std 

None 

None 

6502 

8 

Prop 

1/1 

None/1 

CBM 4032 

$ 1,295 

Std 

None 

None 

6502 

8 

Prop 

1/1 

None/1 

CBM 4016 

$ 995 

Std 

None 

None 

6502 

8 

Prop 

1/1 

None/1 

Compal 

Compal 8200 

$12,500 

None 

Std 

None 

Z80 

8 

S-100 

1/1 

1/4 

Compal EzType 

$ 8,995 

Std 

Opt 

None 

Z80 

8 

S-100 

1/1 

1/4 

COMX World Operations Ltd. 

DL-1 

$ 7,800 

Std 

None 

Opt 

6809 

8 

Prop 

None/16 

None/2 

Cromemco 

System One 

$ 3,995 

Std 

None 

Opt 

Z80A 

8 

S-100 

None/3 

None/2 

System Three 

$ 7,995 

None 

Opt 

Std 

Z80A 

8 

S-100 

None/7 

None/3 

Z-2H Hard Disk 

$ 9,995 

None 

Opt 

Std 

Z80A 

8 

S-100 

None/7 

None/3 

Digilog Business Systems 

System 1000 

$ 4,995 

Std 

None 

None 

Z80A 

8 

n/a 

1/1 

None/1 

System 1500 

$ 8,795 

Std 

None 

None 

Z80A 

8 

n/a 

1/1 

None/1 


HiNet DSC-3/1 01 

$ 8,995 

Std 

None 

None 

Z80A 

8 

None 

None 

None 

iviioi uoyotcmo 


DSC-4 

$ 6,995 

Std 

None 

None 

Z80A 

8 

Multibus 

None 

None 

Distributed Compute 

r Systems 

DCS/80 

$ 4,895 

Std 

Opt 

Std 

8080 

8 

Multibus 

None/2 

None/1 

DCS/86 

$ 6,995 

Std 

Opt 

Std 

8086 

16 

Multibus 

None/3 

None/1 

Dynabyte 


5505 

$ 6,995 

Std 

Opt 

None 

Z80 

8 

S-100 

None/8 

None/16 

5700 

$12,995 

Opt 

Std 

None 

Z80 

8 

S-100 

None/8 

None/16 

Exidy Systems Inc. 

Efficiency 

$ 2,995 

Std 

None 

None 

Z80 

8 

S-100 

1/1 

None/1 

System 80 

$ 4,490 

Std 

None 

None 

Z80 

8 

S-100 

1/1 

None/1 

Multi-Net 80 

$17,480 

Std 

Opt 

Opt 

Z80A 

8 

S-100 

1/16 

None/16 

Findex 

234 

$ 6,980 

Std 

None 

None 

Z80 

8 

S-100 

1/1 

1/1 

105 

$ 7,000 

Std 

Opt 

Opt 

Z80 

8 

S-100 

1/1 

1/1 

Gnat Computers, Inc. 

10 

$ 5,950 

Std 

None 

None 

Z80A 

8 

None 

1/1 

None 

1 0M 

$ 6,950 

Std 

None 

None 

Z80A 

8 

None 

1/1 

None 

1 0H 

$ 8,350 

Std 

None 

None 

Z80A 

8 

None 

1/1 

None 

Hewlett-Packard 

HP-85 

$ 3,250 

Std 

Opt 

None 

Prop 

8 

Prop 

1/1 

1/2 

HP 125 

$ 6,250 

Std 

Opt 

None 

Z80A 

8 

Prop 

1/1 

None/2 

IBM 

Personal Computer 

$ 3,010 

Std 

None 

None 

8086 

16 

Prop 

1/1 

None/1 

Integrated Business Computers 

Cadet 

$ 5,500 

Std 

Opt 

Opt 

Z80A 

8 

None 

None/9 

None/9 

Ensign 

$10,000 

None 

Std 

Opt 

Z80B 

8 

None 

None/16 

None/16 

IMS International 

* 

5000 SX 

$ 3,695 

Std 

Opt 

None 

Z80 

8 

S-100 

None/2 

None/1 

8000 

$ 5,295 

Std 

Opt 

Opt 

Z80 

8 

S-100 

None/2 

None/1 

Intertec Data Systems 

SuperBraln 

$ 3,495 

Std 

None 

None 

Z80A 

8 

Prop 

1/1 

None/1 

SuperBrain QD 

$ 3,995 

Std 

None 

None 

Z80A 

8 

Prop 

1/1 

None/1 

Compustar 
Model 10 

$ 2,495 

Std 

None 

None 

Z80A 

8 

Prop 

1/255 

None/n/a 


n/a = information not available None = not available from manufacturers; in many cases available through outside sources 
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Table 1. Hardware Data (continued) 


MANUFACTURER 

SYSTEM 

PRICE 

ENCLOSURE 

CPU 

BUS 

PERIPH 

IERALS 

Tabletop 

Desk 

Rack 

Type 

Bits 

Terminal 

Std/Max 

Printer 

Std/Max 

Ithaca Intersystems, Inc. 

CB-128 SFPL 

$ 6,995 

Std 

None 

Opt 

Z80 

8 

S-100 

None/1 

None 

PDS-80 SFPL 

$ 7,295 

Std 

None 

Opt 

Z80 

8 

S-100 

None/1 

None 

DPS-8000 

$20,000 

Std 

None 

Opt 

Z8002 

16 

S-100 

None/8 

None/2 

Lazor Systems 

Lazor 5 

$13,665 

Std 

None 

None 

8086 

16 

Prop 

None/16 

None/4 

Lazor 30 

$20,335 

None 

Std 

None 

8086 

16 

Prop 

None/16 

None/4 

Lazor 80 

$27,500 

None 

Std 

None 

8086 

16 

Prop 

None/16 

None/4 

Logical Machine Corporation 

David 

$ 8,500 

Std 

None 

None 

8086 

16 

Prop 

None/1 

1/1 

Tina 

$15,000 

Std 

None 

None 

3002 

16 

Prop 

None/1 

1/1 

Goliath 

$33,325 

None 

None 

Std 

8086 

16 

Prop 

1/20 

1/20 

MCM Computers 

ABS 1500 

$14,800 

Std 

None 

None 

Z80 

8 

S-100 

None 

None/1 

Micropower 

$12,700 

Std 

None 

None 

2901 

8 

Prop 

None 

None/1 

Power 

$20,100 

Std 

None 

None 

2901 

8 

Prop 

1/8 

None/4 

Mercator 

MBS3110 

$19,900 

Std 

None 

Opt 

8086 

16 

Prop 

1/4 

1/3 

MBS4111 

$30,500 

Std 

None 

Opt 

8086 

16 

Prop 

1/8 

1/7 

Micro Five Corporation 

Microstar 1 

$ 8.500 

Std 

None 

Opt 

8085A 

8 

Prop 

1/2 

None/1 

Microstar II 

$12,000 

Std 

None 

Opt 

8086 

16 

Prop 

1/4 

None/1 

Series 3000 

$18,000 

Std 

None 

Opt 

8086 

16 

Prop 

1/10 

None/1 

Micromation 

Mariner 

$ 5,950 

None 

None 

Std 

Z80A 

8 

S-100 

None/8 

None/n/a 

M/System 

$ 5,500 

None 

None 

Std 

Z80A 

8 

S-100 

None/8 

None/n/a 

Mohawk Data Sciences 

System 21/10 

$ 7,035 

Std 

None 

None 

Prop 

8 

Prop 

1/1 

None/1 

MDS Series 21 

$ 7,900 

None 

Std 

None 

Prop 

8 

Prop 

1/4 

None/4 

North Star Computer 

Horizon 

$ 4,495 

Std 

None 

None 

Z80A 

8 

S-100 

None/5 

None/5 

Advantage 

$ 3,999 

Std 

None 

None 

Z80A 

8 

Prop 

None 

None/5 

Osborne Computer Corporation 

Osborne 1 

$ 1,795 

Std 

None 

None 

Z80A 

8 

Prop 

1/1 

None/1 

PolyMorphic Systems 

System 8813 

$ 5,595 

Std 

Opt 

Opt 

8080 

8 

S-100 

None/2 

None/2 

System 8810 

$ 3,595 

Std 

None 

None 

8080 

8 

S-100 

None/1 

None/1 

System 88/HD 

$11,495 

Std 

Opt 

Opt 

8080 

8 

S-100 

None/2 

None/2 

Prodigy Systems, Inc. 

Prodigy 1 

$ 9,995 

None 

Std 

None 

Z80A 

8 

None 

1/2 

None/1 

Radio Shack 

TRS-80 Model III 

$ 2,495 

Std 

None 

None 

Z80A 

8 

Prop 

1/1 

None/1 

TRS-80 Model II 

$ 3,899 

Std 

None 

None 

Z80A 

8 

Prop 

1/1 

None/1 

Rexon 

RX1 5 

$19,700 

Std 

None 

None 

8086 

16 

Prop 

1/4 

1/1 

RX20-2 

$26,850 

None 

None 

Std 

8086 

16 

Prop 

2/8 

1/1 

RX30-2 

$38,100 

None 

None 

Std 

8086 

16 

Prop 

4/8 

1/1 

Scientific Data Systems 

SDS 420 

$ 8,400 

Std 

None 

None 

6502A 

8 

Prop 

None/255 

None/255 

SDS 423 

$10,900 

Std 

None 

None 

6502A 

8 

Prop 

None/255 

None/255 

SDS 432 

$18,400 

Std 

None 

None 

6502A 

8 

Prop 

None/255 

None/255 

Smoke Signal Broadcasting 

Chieftain 9822 

$ 5,870 

Std 

Opt 

Opt 

6809 

8 

SS-50 

1/16 

1/16 

Chieftain 98W10 

$ 9,890 

Std 

Opt 

Opt 

6809 

8 

SS-50 

1/16 

1/16 

Chieftain 98W30 

$12,990 

Std 

Opt 

Opt 

6809 

8 

SS-50 

1/16 

1/16 

Symcro Systems, Inc. 

SB700 

$24,975 

None 

None 

Std 

Z80 

.8 

Prop 

2/24 

1/24 

Systems Group 

2812 

$ 5,035 

Std 

None 

Opt 

Z80A 

8 

S-100 

None/12 

None/1 

2829 

$ 9,995 

Std 

None 

Opt 

Z80A 

8 

S-100 

None/12 

None/1 

2842 

$12,500 

Std 

None 

Opt 

Z80A 

8 

S-100 

None/12 

None/1 

TEI 

3452 

$ 3,295 

Std 

None 

None 

8085 

8 

S-100 

None/1 

None/2 

3482 

$ 5,395 

Std 

None 

None 

8085 

8 

S-100 

None/1 

None/2 

System/48 

$24,230 

None 

None 

Std 

8085 

8 

Prop 

1/16 

1/16 

Televideo 

TS801 

$ 3,995 

Std 

None 

None 

Z80A 

8 

None 

1/1 

None/1 

TS806 

$ 8,995 

Std 

None 

None 

Z80A 

8 

None 

1/6 

None/8 

TS816 

$19,995 

Std 

None 

None 

Z80A 

8 

None 

2/16 

None/18 

TSC 

BC2308 

$24,000 

Std 

Opt 

Opt 

LSI-11 

16 

DEC Q 

None/8 

None 

Vector Graphic, Inc. 

2600 

$ 5,195 

Std 

Opt 

None 

Z80A 

8 

S-100 

1/1 

None/1 

3005 

$ 7,950 

Std 

Opt 

None 

Z80A 

8 

S-100 

1/1 

None/1 

5005 

$ 8,995 

Std 

Opt 

None 

Z80A 

8 

S-100 

1/5 

None/2 

Zeda 

Zeda 589 

$ 5,938 

Std 

None 

None 

Z80A 

8 

Prop 

1/2 

None/2 

Zeda 582-15 

$10,500 

Std 

None 

None 

Z80A 

8 

Prop 

1/2 

None/2 

Zeda 529 

$ 4,095 

Std 

None 

None 

Z80A 

8 

Prop 

1/1 

None/1 

Zenith Data Systems 

Z-89 

$ 2,895 

Std 

None 

None 

Z80 

8 

Prop 

1/2 

None/1 

Z-90 

$ 3,195 

Std 

None 

None 

Z80 

8 

Prop 

1/2 

None/1 


n/a = information not available 
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Table 2. Memory/Mass Storage Data 


MANUFACTURER 

SYSTEM 

Memory (RAM) 
K-byte 

MASS STORAGE DESCRIPTION & CAPACITY 

Floppy Disk 
K-byte 

Winchester Disk 
M-byte 

Cartridge 

M-byte 

Tape 

M-byte 

Std 

Max 

Std 

Max 

Std 

Max 

Std 

Max 

Std 

Max 

ADDS 

Multivision 1 

64 

64 

700 

700 

None 

None 

None 

None 

None 

None 

Multivision 2 

64 

64 

700 

700 

10 

10 

None 

None 

None 

None 

Multivision 3 

128 

256 

700 

700 

10 

10 

None 

None 

None 

None 

Alpha Micro 

AM-1021 

128 

512 

1200 

4800 

8.5 

128 

None 

360 

None 

20 

AM-1041 

128 

512 

None 

4800 

32 

128 

None 

360 

None 

20 

Altos Computer 

8000-2. 

64 

64 

1000 

1000 

None 

None 

None 

None 

None 

None 

8000-15 

208 

208 

1000 

2000 

None 

40 

None 

None 

None 

17 

8000-10 

208 

208 

500 

500 

10 

40 

None 

None 

None 

17 

AM Jacquard Systems 

J100 

128 

512 

500 

500 

None 

None 

None 

320 

None 

None 

Apple 

Apple II 

48 

64 

140 

140 

None 

None 

None 

None 

Audio 

Audio 

Apple III 

128 

256 

140 

140 

None 

None 

None 

None 

None 

None 

Archives Inc. 

Archives-I 

64 

64 

772 

772 

None 

None 

None 

10 

None 

None 

Archives-ll 

64 

64 

1560 

1560 

None 

None 

None 

10 

None 

None 

Archives-lll 

64 

64 

780 

780 

5 

5 

None 

10 

None 

None 

Astrocom Corporation 

S-760 

64 

192 

2000 

4000 

10 

20 

None 

None 

None 

None 

Basic Four 

S80 

64 

64 

1200 

2400 

2 

17 

None 

None 

None 

None 

California Computer Systems 

CCS 300 

64 

512 

1200 

4800 

None 

None 

None 

None 

None 

None 

CCS 400 

64 

512 

None 

4800 

10 

40 

None 

None 

None 

None 

CCS 410 

64 

512 

1200 

4800 

10 

40 

None 

None 

None 

None 

Codata Systems Corporation 

CTS- 100/6 

64 

64 

380 

380 

6 

6 

None 

80 

None 

17 

CTS-200/6 

128 

1000 

380 

380 

6 

6 

None 

80 

None 

17 

CTS-300/6 

256 

1500 

380 

380 

6 

6 

None 

80 

None 

17 

Columbia Data Products 

DC-100-8 

64 

320 

1200 

2400 

10 

20 

None 

None 

None 

None 

1811-20 

256 

256 

1200 

1200 

10 

20 

None 

None 

None 

None 

964-20 

964 

128 

400 

1600 

None 

10 

None 

None 

None 

None 

Commodore 

CBM 8032 

32 

96 

None 

2100 

None 

None 

None 

None 

None 

Audio 

CBM 4032 

32 

32 

None 

2100 

None 

None 

None 

None 

None 

Audio 

CBM 4016 

16 

32 

None 

2100 

None 

None 

None 

None 

None 

Audio 

Compal 

Compal 8200 

56 

56 

630 

2500 

None 

5 

None 

None 

None 

None 

Compal EzType 

56 

56 

630 

2500 

None 

5 

None 

None 

None 

None 

COMX World Operations Ltd. 

DL-1 

57 

768 

n/a 

n/a 

None 

n/a 

None 

None 

None 

None 

Cromemco 

System One 

64 

320 

780 

1560 

None 

None 

None 

None 

None 

44 

System Three 

64 

512 

2400 

4800 

None 

None 

None 

None 

None 

44 

Z-2H Hard Disk 

64 

512 

780 

1560 

10.5 

42 

None 

None 

None 

44 

Digilog Business Systems 

System 1000 

64 

64 

664 

664 

None 

None 

None 

None 

None 

None 

System 1500 

64 

64 

700 

700 

5 

5 

None 

None 

None 

None 

Digital Microsystems 

HiNet DSC-3/1 01 

64 

64 

509 

1000 

10 

23 

None 

None 

None 

20 

DSC-4 

128 

512 

1000 

2000 

None 

28 

None 

None 

None 

20 

Distributed Computer Systems 

DCS/80 

64 

256 

500 

2000 

None 

24 

None 

16 

None 

80 

DCS/86 

64 

1000 

500 

2000 

None 

24 

None 

16 

None 

80 

Dynabyte 

5505 

64 

400 

1000 

1000 

5 

16 

None 

None 

None 

None 

5700 

64 

400 

None 

None 

11 

45 

None 

None 

17 

17 

Exidy Systems Inc. 

Efficiency 

48 

48 

308 

616 

None 

20 

None 

None 

None 

3.6 

System 80 

48 

48 

1200 

1200 

None 

20 

None 

None 

None 

3.6 

Multi-Net 80 

64 

64 

512 

2048 

None 

360 

None 

None 

None 

20 

Findex 

234 

80 

n/a 

400 

800 

None 

None 

None 

10 

None 

None 

105 

80 

128 

800 

2400 

None 

20 

None 

None 

None 

None 

Gnat Computers, Inc. 

10 

64 

64 

648 

n/a 

None 

10 

None 

None 

None 

None 

1 0M 

64 

64 

1600 

n/a 

None 

10 

None 

None 

None 

None 

1 0H 

64 

64 

800 

n/a 

5 

n/a 

None 

None 

None 

None 

Hewlett-Packard 

HP-85 

16 

32 

None 

5000 

None 

None 

None 

None 

0.21 

0.21 

HP 125 

64 

64 

500 

5000 

None 

None 

None 

None 

None 

None 

IBM 

Personal Computer 

64 

256 

160 

320 

None 

None 

None 

None 

None 

Audio 

Integrated Business Computers 

Cadet 

64 

256 

2000 

4000 

None 

70 

None 

None 

None 

46 

Ensign 

256 

768 

2000 

4000 

None 

70 

None 

None 

None 

46 

IMS International 

5000 SX 

64 

320 

330 

495 

None 

11 

None 

• 384 

None 

17.5 

8000 

64 

320 

512 

1024 

None 

71 

None 

384 

None 

17.5 

Intertec Data Systems 

SupcrBrain 

64 

64 

350 

350 

None 

10 

None 

None 

None 

None 

SuperBrain QD 

64 

64 

750 

750 

None 

10 

None 

None 

None 

None 

Compustar 
Model 10 

64 

64 

None 

1500 

None 

10 

None 

384 

None 

None 


n/a = information not available 
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Table 2. Memory/Mass Storage Data (continued) 


MANUFACTURER 

SYSTEM 

Memory (RAM) 
K-byte 

MASS STORAGE DESCRIPTION & CAPACITY 

Floppy Disk 
K-byte 

Winchester Disk 
M-byte 

Cartridge 

M-byte 

Tape 

M-byte 

Std 

Max 

Std 

Max 

Std 

Max 

Std 

Max 

Std 

Max 

Ithaca Intersystems, Inc. 

CB-128 SFPL 

128 

1000 

1200 

4800 

None 

None 

None 

None 

None 

None 

PDS-80 SFPL 

128 

1000 

1200 

4800 

None 

None 

None 

None 

None 

None 

DPS-8000 

256 

16000 

1200 

4800 

10 

160 

None 

None 

None 

80 

Lazor Systems 

Lazor 5 

128 

1024 

2400 

2400 

None 

None 

None 

None 

None 

None 

Lazor 30 

128 

1024 

1200 

2400 

20 

20 

None 

None 

None 

20 

Lazor 80 

128 

1024 

2400 

2400 

None 

None 

32 

32 

None 

96 

Logical Machine Corporation 

David 

64 

64 

1250 

1250 

None 

None 

None 

None 

None 

None 

Tina 

64 

64 

2500 

2500 

None 

None 

None 

None 

None 

None 

Goliath 

64 

256 

None 

None 

None 

None 

10 

55 

None 

None 

MCM Computers 

ABS 1500 

64 

64 

800 

800 

5 

5 

None 

None 

None 

None 

Micropower 

24 

24 

1000 

4000 

None 

None 

None 

None 

None 

None 

Power 

24 

24 

1200 

1200 

8.4 

28 

None 

None 

None 

None 

Mercator 

MBS3110 

64 

512 

None 

None 

10 

80 

None 

None 

12 

12 

MBS4111 

128 

512 

None 

None 

10 

240 

None 

None 

12 

12 

Micro Five Corporation 

Microstar 1 

64 

64 

2400 

2400 

None 

20 

None 

None 

None 

None 

Microstar II 

128 

384 

2400 

2400 

None 

20 

None 

None 

None 

None 

Series 3000 

128 

1000 

1200 

1200 

10 

54 

None 

None 

13 

13 

Micromation 

Mariner 

64 

576 

1000 

2000 

None 

21 

None 

None 

None 

20 

M /System 

64 

576 

1000 

2000 

None 

21 

None 

None 

None 

20 

Mohawk Data Sciences 

System 21/10 

96 

96 

250 

500 

None 

None 

None 

None 

None 

None 

MDS Series 21 

64 

256 

500 

1000 

None 

60 

None 

312 

None 

80 

North Star Computer 

Horizon 

64 

352 

360 

1600 

None 

18 

None 

None 

None 

None 

Advantage 

64 

128 

720 

1600 

None 

5 

None 

None 

None 

None 

Osborne Computer Corporation 

Osborne 1 

64 

64 

204 

n/a 

None 

None 

None 

None 

None 

None 

PolyMorphic Systems 

System 8813 

64 

104 

1070 

8630 

None 

None 

None 

None 

None 

None 

System 8810 

56 

56 

360 

1070 

None 

None 

None 

None 

None 

None 

System 88/HD 

64 

104 

1260 

1260 

10.8 

280 

None 

None 

None 

None 

Prodigy Systems, Inc. 

Prodigy 1 

64 

64 

512 

2048 

None 

20 

None 

None 

. None 

None 

Radio Shack 

TRS-80 Model III 

48 

48 

300 

670 

None 

None 

None 

None 

None 

1 

TRS-80 Model II 

64 

74 

416 

1874 

None 

16.8 

None 

None 

None 

None 

Rexon 

RX1 5 

64 

64 

None 

None 

None 

None 

10 

10 

None 

None 

RX20-2 

64 

256 

None 

None 

None 

112 

10 

20 

None 

None 

RX30-2 

64 

256 

None 

None 

None 

112 

20 

40 

None 

None 

Scientific Data Systems 

SDS 420 

32 

64 

1250 

2500 

None 

62 

None 

None 

None 

None 

SDS 423 

64 

64 

2500 

2500 

None 

62 

None 

None 

None 

None 

SDS 432 

64 

64 

1250 

2500 

None 

62 

None 

None 

None 

None 

Smoke Signal Broadcasting 

Chieftain 9822 

32 

1000 

2000 

8000 

None 

120 

None 

None 

None 

80 

Chieftain 98W10 

32 

1000 

1000 

8000 

10 

40 

None 

None 

None 

80 

Chieftain 98W30 

32 

1000 

1000 

8000 

30 

120 

None 

None 

None 

80 

Symcro Systems, Inc. 

SB700 

256 

10000 

1000 

1000 

20 

300 

None 

None 

None 

n/a 

Systems Group 

2812 

64 

512 

1260 

2500 

None 

40 

None 

None 

None 

None 

2829 

128 

512 

1260 

1260 

10 

40 

None 

None 

None 

None 

2842 

128 

512 

None 

1260 

20 

40 

None 

None 

20 

20 

TEI 

3452 

64 

64 

494 

3600 

None 

None 

None 

None 

None 

None 

3482 

64 

64 

1800 

3600 

None 

None 

None 

None 

None 

None 

System/48 

128 

1000 

1300 

2600 

20 

160 

None 

None 

None 

18 

Televideo 

TS801 

64 

64 

1000 

1000 

None 

None 

None 

None 

None 

None 

TS806 

64 

448 

500 

500 

10 

20 

None 

None 

None 

17 

TS816 

64 

1100 

None 

None 

23.5 

70.5 

None 

None 

17 

17 

TSC 

BC2308 

128 

256 

None 

None 

20 

n/a 

None 

None 

20 

n/a 

Vector Graphic, Inc. 

2600 

56 

56 

630 

1200 

None 

None 

None 

None 

None 

None 

3005 

56 

56 

315 

630 

5 

5 

None 

None 

None 

None 

5005 

56 

56 

315 

630 

5 

5 

None 

None 

None 

None 

Zeda 

Zeda 589 

64 

64 

400 

1600 

None 

20 

None 

n/a 

None 

None 

Zeda 582-1 5 

64 

64 

200 

400 

5 

10 

None 

n/a 

None 

None 

Zeda 529 

64 

64 

200 

800 

None 

None 

None 

None 

None 

None 

Zenith Data Systems 

Z-89 

48 

64 

102 

2300 

None 

10 

None 

None 

None 

None 

Z-90 

64 

64 

204 

3500 

None 

10 

None 

None 

None 

None 


n/a = information not available None = not available from manufacturers; in many cases available through outside sources 
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Table 3. Systems Software Data 


MANUFACTURER 

SYSTEM 

OPERATING SYSTEM 

PROGRAMMING LANGUAGES 

Single User 

Multi User 

Assembler 

Basic 

Cobol 

Fortran 

Pascal 

Other 

ADDS 

Multivision 1 

MUON 

None 

Opt 

Opt 

None 

None 

None 

None 

Multivision 2 

MUON 

None 

Opt 

Opt 

None 

None 

None 

None 

Multivision 3 

None 

MUON 

Opt 

Opt 

None 

None 

None 

None 

Alpha Micro 

AM-1021 

None 

AMOS 

Std 

Std 

None 

None 

Std 

Lisp 

AM-1041 

None 

AMOS 

Std 

Std 

None 

None 

Std 

Lisp 

Altos Computer 

8000-2 

CP/M 

MP/M 

None 

Opt 

Opt 

Opt 

Opt 

PL1 

8000-15 

CP/M 

MP/M 

None 

Opt 

Opt 

Opt 

Opt 

PL1 

8000-10 

CP/M 

MP/M 

None 

Opt 

Opt 

Opt 

Opt 

PL1 

AM Jacquard Systems 

J100 

Std 

Opt 

Std 

Opt 

None 

None 

None 

Opt 

Apple 

Apple II 

DOS/Pascal 

None 

Std 

Std 

None 

Opt 

Opt 

Pilot 

Apple III 

SOS 

None 

n/a 

Opt 

None 

None 

Opt 

None 

Archives Inc. 

Archives-I 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Archives-ll 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Archives-lll 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Astrocom Corporation 

S-760 

None 

Oasis 

None 

Std 

None 

None 

None 

None 

Basic Four 

S80 

BOSS 

BOSS 

None 

Std 

None 

None 

None 

None 

California Computer Systems 

CCS 300 

CP/M 

Opt 

Std 

Std 

Opt 

Opt 

Opt 

None 

CCS 400 

CP/M 

Opt 

Std 

Std 

Opt 

Opt 

Opt 

None 

CCS 410 

CP/M 

Opt 

Std 

Std 

Opt 

Opt 

Opt 

None 

Codata Systems Corporation 

CTS- 100/6 

CP/M 

None 

Std 

Opt 

Opt 

Opt 

Opt 

None 

CTS-200/6 

Xenix 

Xenix 

Std 

Opt 

Opt 

Opt 

Opt 

Std 

CTS-300/6 

Xenix 

Xenix 

Std 

Opt 

Opt 

Opt 

Opt 

Std 

Columbia Data Products 

DC- 100-8 

CP/M 

MP/M 

Std 

Opt 

Opt 

Opt 

Opt 

None 

1811-20 

CP/M 

MP/M 

Std 

Opt 

Opt 

Opt 

Opt 

None 

964-20 

CP/M 

MP/M 

Std 

Opt 

Opt 

Opt 

Opt 

None 

Commodore 

CBM 8032 

Std 

None 

Opt 

Std 

None 

None 

Opt 

None 

CBM 4032 

Std 

None 

Opt 

Std 

None 

None 

Opt 

None 

CBM 4016 

Std 

None 

Opt 

Std 

None 

None 

Opt 

None 

Compal 

Compal 8200 

CP/M 

None 

Std 

Std 

Opt 

Opt 

Opt 

Forth 

Compal EzType 

CP/M 

None 

Std 

Std 

Opt 

Opt 

Opt 

Forth 

COMX World Operations Ltd. 

DL-1 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Cromemco 

System One 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

C/Lisp 

System Three 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

C/Lisp 

Z-2H Hard Disk 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

C/Lisp 

Digilog Business Systems 

System 1000 

CP/M 

None 

None 

Std 

Opt 

None 

None 

None 

System 1500 

CP/M 

None 

None 

Std 

Opt 

None 

None 

None 

Digital Microsystems 

HiNet DSC-3/101 

CP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

DSC-4 

CP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Distributed Computer Systems 

DCS/80 

CP/M 

MP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

DCS/86 

CPM/86 

MPM/86 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

Dynabyte 

5505 

CP/M 

MPM/Oasis 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

5700 

CP/M 

MPM/Oasis 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

Exidy Systems Inc. 

Efficiency 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

System 80 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Multi-Net 80 

MP/M 

MP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Findex 

234 

Opt 

None 

Opt 

Std 

Opt 

Opt 

Opt 

PL1/APL 

105 

Opt 

None 

Opt 

Std 

Opt 

Opt 

Opt 

PL1/APL 

Gnat Computers, Inc. 

10 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

1 0M 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

opt 

PL/I 

1 0H 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

Hewlett-Packard 

HP-85 

Std 

None 

Opt 

Std 

None 

None 

None 

None 

HP 125 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

IBM 

Personal Computer 

DOS/CP/M 

None 

None 

Opt 

None 

None 

Opt 

None 

Integrated Business Computers 

Cadet 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

Ensign 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

PL/I 

IMS International 

5000 SX 

CP/M 

MP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

8000 

CP/M 

MP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Intertec Data Systems 

SuperBrain 

CP/M 

None 

Std 

Opt 

None 

Opt 

None 

None 

SuperBrain QD 

CP/M 

None 

Std 

Opt 

None 

Opt 

None 

None 

Compustar 
Model 10 

CP/M 

None 

Std 

Opt 

None 

Opt 

None 

None 


n/a = information not available None = not available from manufacturers; in many cases available through outside sources 
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Table 3. Systems Software Data (continued) 


MANUFACTURER 

SYSTEM 

OPERATING SYSTEM 

PROGRAMMING LANGUAGES 

Single User 

Multi User 

Assembler 

Basic 

Cobol 

Fortran 

Pascal 

Other 

Ithaca Intersystems, Inc. 

CB-128 SFPL 

Std 

None 

None 

None 

None 

None 

Opt 

None 

PDS-80 SFPL 

Std 

None 

None 

None 

None 

None 

Std 

None 

DPS-8000 

None 

Std 

None 

None 

None 

None 

Std 

C 

Lazor Systems 

Lazor 5 

None 

MLX 

Opt 

Std 

Opt 

None 

None 

None 

Lazor 30 

None 

MLX 

Opt 

Std 

Opt 

None 

None 

None 

Lazor 80 

None 

MLX 

Opt 

Std 

Opt 

None 

None 

None 

Logical Machine Corporation 

David 

Std 

None 

None 

None 

None 

None 

None 

English 

Tina 

Std 

None 

None 

None 

None 

None 

None 

English 

Goliath 

None 

Std 

None 

None 

None 

None 

None 

English 

MCM Computers 

ABS 1500 

CP/M 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

APL 

Micropower 

AVS 

None 

None 

None 

None 

None 

None 

APL 

Power 

AVS 

AVS 

None 

None 

None 

None 

None 

APL 

Mercator 

MBS3110 

None 

Busi/Basic 

None 

Std 

None 

None 

None 

None 

MBS4111 

None 

Busi/Basic 

None 

Std 

None 

None 

None 

None 

Micro Five Corporation 

Microstar 1 

Std 

Std 

None 

Std 

None 

None 

None 

None 

Microstar II 

Std 

Std 

None 

Std 

None 

None 

None 

None 

Series 3000 

Std 

Std 

None 

Std 

None 

None 

None 

None 

Micromation 

Mariner 

CP/M 

MP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

APL, PL/1 

M /System 

CP/M 

MP/M 

Opt 

Opt 

Opt 

Opt 

Opt 

APL, PL/1 

Mohawk Data Sciences 

System 21/10 

Std 

None 

None 

None 

Opt 

None 

None 

MOBOL 

MDS Series 21 

None 

Std 

None 

None 

Opt 

None 

None 

MOBOL 

North Star Computer 

Horizon 

Opt 

Opt 

None 

Opt 

Opt 

Opt 

Opt 

None 

Advantage 

Opt 

None 

None 

Opt 

Opt 

Opt 

Opt 

Graphics 

Osborne Computer Corporation 

Osborne 1 

CP/M 

None 

None 

Std 

None 

None 

None 

None 

PolyMorphic Systems 

System 8813 

Std 

Opt 

Std 

Std 

Opt 

Opt 

Opt 

None 

System 8810 

Std 

None 

Std 

Std 

Opt 

Opt 

Opt 

None 

System 88/HD 

Std 

Opt 

Std 

Std 

Opt 

Opt 

Opt 

None 

Prodigy Systems, Inc. 

Prodigy 1 

Protege 

Opt 

Std 

Opt 

Opt 

Opt 

Opt 

None 

Radio Shack 

TRS-80 Model III 

TRSDOS 

None 

Opt 

Std 

Opt 

Opt 

n/a 

None 

TRS-80 Model II 

TRSDOS 

None 

Opt 

Std 

Opt 

Opt 

n/a 

None 

Rexon 

RX1 5 

None 

Recap 

None 

Std 

None 

None 

None 

None 

RX20-2 

None 

Recap 

None 

Std 

None 

None 

None 

None 

RX30-2 

None 

Recap 

None 

Std 

None 

None 

None 

None 

Scientific Data Systems 

SDS 420 

Std 

Opt 

Std 

Std 

None 

None 

Opt 

None 

SDS 423 

Std 

Opt 

Std 

Std 

None 

None 

Opt 

None 

SDS 432 

Std 

Opt 

Std 

Std 

None 

None 

Opt 

None 

Smoke Signal Broadcasting 

Chieftain 9822 

FLEX 

OS-9 

Opt 

Opt 

Opt 

Opt 

Opt 

Forth 

Chieftain 98W10 

DOS69D 

OS-9 

Opt 

Opt 

Opt 

Opt 

Opt 

Forth 

Chieftain 98W30 

DOS69D 

OS-9 

Opt 

Opt 

Opt 

Opt 

Opt 

Forth 

Symcro Systems, Inc. 

SB700 

MSL 

MSL 

Std 

Std 

Opt 

Opt 

Opt 

PL/1 

Systems Group 

2812 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

2829 

Std 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

2842 

Std 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

TEI 

3452 

TDOS 

None 

Std 

Std 

Opt 

Opt 

None 

None 

3482 

TDOS 

None 

Std 

Std 

Opt 

Opt 

None 

None 

Sys 48 

Magic 

Magic 

Std 

Std 

Opt 

Opt 

None 

None 

Televideo 

TS801 

Std 

None 

None 

None 

Opt 

None 

None 

None 

TS806 

Std 

Opt 

None 

None 

Opt 

None 

None 

None 

TS816 

Std 

Opt 

None 

None 

Opt 

None 

None 

None 

TSC 

BC2308 

Opt 

Opt 

Opt 

Opt 

None 

None 

Opt 

None 

Vector Graphic, Inc. 

2600 

CP/M 

None 

Std 

Std 

Opt 

Opt 

Opt 

APL 

3005 

CP/M 

None 

Std 

Std 

Opt 

Opt 

Opt 

APL 

5005 

CP/M 

Std 

Std 

Std 

Opt 

Opt 

Opt 

APL 

Zeda 

Zeda 589 

None 

Std 

None 

Opt 

None 

None 

None 

None 

Zeda 582-15 

None 

Std 

None 

Opt 

None 

None 

None 

None 

Zeda 529 

Std 

None 

None 

Opt 

None 

None 

None 

None 

Zenith Data Systems 

Z-89 

Std 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Z-90 

Std 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

None 


n/a = information not available None = not available from manufacturers; in many cases available through outside sources 
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Table 4. Applications Software Data 


Manufacturer 

System 

Word 

Process- 

ing 

DBMS 

General 

Ledger 

Accounts 

Payable 

Accounts 

Receiv- 

able 

Payroll 

Inven- 

tory 

Control 

Others 

ADDS 

Multivision 1 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Opt 

FPL 

Multivision 2 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Opt 

FPL 

Multivision 3 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Opt 

FPL 

Alpha Micro 

AM-1021 

Std 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

ISAM, SORT 

AM-1041 

Std 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

ISAM, SORT 

Altos Computer 

8000-2 

None 

None 

None 

None 

None 

None 

None 

None 

8000-15 

None 

None 

None 

None 

None 

None 

None 

None 

8000-10 

None 

None 

None 

None 

None 

None 

None 

None 

AM Jacquard Systems 

J100 

Opt 

None 

Opt 

Opt 

Opt 

Opt 

None 

None 

Apple 

Apple II 

Opt 

None 

Opt 

Opt 

Opt 

None 

None 

Mail list 

Apple III 

Opt 

None 

Opt 

Opt 

Opt 

None 

None 

Mail list 

Archives Inc. 

Archives-I 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Archives-ll 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Archives-lll 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Astrocom Corporation 

S-760 

Opt 

Opt 

Std 

Std 

Std 

Std 

Std 

n/a 

Basic Four 

S80 

Opt 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

California Computer Systems 

CCS 300 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

CCS 400 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

CCS 410 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Codata Systems Corporation 

CTS-100/6 

None 

None 

None 

None 

None 

None 

None 

None 

CTS-200/6 

None 

None 

None 

None 

None 

None 

None 

None 

CTS-300/6 

None 

None 

None 

None 

None 

None 

None 

None 

Columbia Data Products 

DC- 100-8 

None 

None 

None 

None 

None 

None 

None 

None 

1811-20 

None 

None, 

None 

None 

None 

None 

None 

None 

964-20 

None 

None 

None 

None 

None 

None 

None 

None 

Commodore 

CBM 8032 

. Opt 

Opt 

None 

None 

None 

None 

None 

None 

CBM 4032 

Opt 

Opt 

None 

None 

None 

None 

None 

None 

CBM 4016 

Opt 

Opt 

None 

None 

None 

None 

None 

None 

Compal 

Compal 8200 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Compal EzType 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

COMX World Operations Ltd. 

DL-1 

n/a 

n/a 

None 

None 

None 

None 

None 

n/a 

Cromemco 

System One 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Graphics 

System Three 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Graphics 

Z-2H Hard Disk 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Graphics 

Digilog Business Systems 

System 1000 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

System 1500 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Digital Microsystems 

HiNet DSC-3/1 01 

Opt 

None 

None 

None 

None 

None 

None 

None 

DSC-4 

Opt 

None 

None 

None 

None 

None 

None 

None 

Distributed Computer Systems 

DCS/80 

None 

None 

None 

None 

None 

None 

None 

None 

DCS/86 

None 

None 

None 

None 

None 

None 

None 

None 

Dynabyte 

5505 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

5700 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Exidy Systems Inc. 

Efficiency 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

System 80 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Multi-Net 80 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Findex 

234 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

105 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Gnat Computers. Inc. 

10 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Conte, RBTE 

10M 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Conte, RBTE 

10H 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Conte, RBTE 

Hewlett-Packard 

HP-85 

None 

None 

None 

None 

None 

None 

None 

VisiC, Graphics 

HP 125 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

VisiC, Graphics 

IBM 

Personal Computer 

Opt 

None 

Opt 

Opt 

Opt 

None 

None 

VisiCalc 

Integrated Business Computers 

Cadet 

None 

None 

None 

None 

None 

None 

None 

None 

Ensign 

None 

None 

None 

None 

None 

None 

None 

None 

IMS International 

5000 SX 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

8000 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Intertec Data Systems 

SuperBrain 

None 

None 

None 

None 

None 

None 

None 

None 

SuperBrain QD 

None 

None 

None 

None 

None 

None 

None 

None 

Compustar 
Model 10 

None 

None 

None 

None 

None 

None 

None 

None 


n/a - information not available 


None = not available from manufacturers; in many cases available through outside sources 
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Table 4. Applications Software Data (continued) 


Manufacturer 

System 

Word 

Process- 

ing 

D8MS 

General 

Ledger 

Accounts 

Payable 

Accounts 

Receiv- 

able 

Payroll 

Inven- 

tory 

Control 

Others 

Ithaca Intersystems, Inc. 

CB-128 SFPL 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Mail list 

PDS-80 SFPL 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

DPS-8000 

None 

None 

None 

None 

None 

None 

None 

None 

Lazor Systems 

Lazor 5 

Opt 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Lazor 30 

Opt 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Lazor 80 

Opt 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Logical Machine Corporation 

David 

None 

None 

None 

None 

None 

None 

None 

None 

Tina 

None 

None 

None 

None 

None 

None 

None 

None 

Goliath 

None 

None 

None 

None 

None 

None 

None 

None 

MCM Computers 

ABS 1500 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Micropower 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Power 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Mercator 

MBS3110 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Job cost 

MBS41 1 1 

None 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Job cost 

Micro Five Corporation 

Microstar 1 

Opt 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Microstar II 

Opt 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Series 3000 

Opt 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Micromation 

Mariner 

None 

None 

None 

None 

None 

None 

None 

None 

M/System 

None 

None 

None 

None 

None 

None 

None 

None 

Mohawk Data Sciences 

System 21/10 

Opt 

None 

None 

None 

None 

None 

None 

None 

MDS Series 21 

Opt 

None 

None 

None 

None 

None 

None 

Electronic mail 

North Star Computer 

Horizon 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Opt 

ADS 

Advantage 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Opt 

ADS 

Osborne Computer Corporation 

Osborne 1 

Std 

Opt 

None 

None 

None 

None 

None 

SuperCalc 

PolyMorphic Systems 

System 8813 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

MaiList 

System 8810 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

System 88/HD 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Prodigy Systems, Inc. 

Prodigy 1 

Opt 

Opt 

Std 

Std 

Std 

Std 

Opt 

Opt 

Radio Shack 

TRS-80 Model III 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Financial Plan 

TRS-80 Model II 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Financial Plan 

Rexon 

RX1 5 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

RX20-2 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

RX30-2 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Scientific Data Systems 

SDS 420 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Med/Leg Billing 

SDS 423 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Med/Leg Billing 

SDS 432 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Med/Leg Billing 

Smoke Signal Broadcasting 

Chieftain 9822 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Medical 

Chieftain 98W10 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Medical 

Chieftain 98W30 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Medical 

Symcro Systems. Inc. 

SB700 

Std 

Std 

Opt 

Opt 

Opt 

Opt 

Opt 

Medical/Legal 

Systems Group 

2812 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

2829 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

2842 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

TEI 

3452 

Opt 

Opt 

None 

None 

None 

None 

None 

None 

3482 

Opt 

Opt 

None 

None 

None 

None 

None 

None 

Sys 48 

Opt 

Std 

None 

None 

None 

None 

None 

None 

Televideo 

TS801 

None 

None 

None 

None 

None 

None 

None 

None 

TS806 

None 

None 

None 

None 

None 

None 

None 

None 

TS816 

None 

None 

None 

None 

None 

None 

None 

None 

TSC 

BC2308 

None 

None 

None 

None 

None 

None 

None 

None 

Vector Graphic, Inc. 

2600 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Financial Plan 

3005 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Financial Plan 

5005 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Financial Plan 

Zeda 

Zeda 589 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Med/Leg Billing 

Zeda 582-15 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

None 

Med/Leg Billing 

Zeda 529 . 

Opt 

None 

Opt 

Opt 

Opt 

Opt 

None 

None 

Zenith Data Systems 

Z-89 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

SuperCalc 

Z-90 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

Opt 

SuperCalc 


n/a = information not available 


None = not available from manufacturers; in many cases available through outside sources 
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Table 5. Corporate Data 


Manufacturer’s Name and Address 

When 

Established 

Dealers 

Service Centers 

System’s 
1st Delivery 

Total 

Delivered 

U.S. 

Foreign 

U.S. 

Foreign 

Applied Digital Data Systems Inc. 

100 Marcus Blvd., Hauppage, NY 11787 

1969 

n/a 

n/a 

n/a 

n/a 

1980 

n/a 

Alpha Micro Systems 

17881 Sky Park N„ Irvine, CA 92713 

1977 

200 

n/a 

29 

n/a 

1977 

n/a 

Altos 

2360 Bering Dr., San Jose, CA 95131 

1977 

200 

150 

50 

25 

1977 

15,000 

AM Jacquard Systems 
3340 Ocean Park Blvd. 
Santa Monica, CA 90405 

1969 

40 

30 

50 

30 

1977 

n/a 

Apple Computer 
10260 Bandley Dr. 
Cupertino, CA 95014 

1976 

1 ,000 + 

1 ,000 + 

1 ,000 + 

1 ,000 + 

1977 

250,000 

Archives Inc. 

404 W. 35th St. 
Davenport, IA 52804 

1978 

n/a 

n/a 

n/a 

n/a 

1979 

1,500 

Astrocom Corporation 
120 W. Plato Blvd. 

St. Paul, MN 55107 

1968 

n/a 

n/a 

n/a 

n/a 

1979 

40 

Basic Four Information Systems Division 
14101 Myford Rd. 

Tustin, CA 92680 

1971 

83 

n/a 

83 

n/a 

1980 

n/a 

California Computer Systems 
250 Caribbean Dr. 

Sunnyvale, CA 94086 

1978 

n/a 

n/a 

25 

n/a 

1981 

500 

Codata Systems Corporation 
285 N. Wolfe Rd. 

Sunnyvale, CA 94086 

1979 

None 

None 

n/a 

None 

1981 

n/a 

Columbia Data Products Inc. 
8990 Route 108 
Columbia, MD 21045 

1975 

50 

20 

1 

n/a 

1976 

500 

Commodore Business Machines 

681 Moore Rd., 300 Valley Forge Square 

King of Prussia, PA 19406 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Compal, Inc. 

6300 Variel Ave. 

Woodland Hills, CA 91367 

1976 

n/a 

n/a 

n/a 

n/a 

1976 

700 + 

COMX World Operation Ltd. 

3/F Gaylord Comm. Bldg., 114-120 Lockhart Rd. 
Wanchai, Hong Kong 

1980 

n/a 

n/a 

1 

6 

1981 

n/a 

Cromemco, Inc. 

280 Bernardo Ave. 
Mountain View. CA 94043 

1975 

350 + 

100 + 

350 + 

100 + 

1981 

1978 

1980 

n/a 

Digilog Business Systems, Inc. 
P.O. Box 355 

Montgomeryville, PA 18936 

1969 

30 

5 

None 

None 

1981 

n/a 

Digital Microsystems, Inc. 
1840 Embarcadero 
Oakland, CA 94606 

1968 

30 + 

10 + 

n/a 

n/a 

1980 

1980 

1981 

500 + 

Distributed Computer Systems 
223 Crescent St. 

Waltham, MA 02154 

1978 

n/a 

n/a 

n/a 

n/a 

1979 

1981 

200 + 
25 

Dynabyte 

521 Cottonwood Dr. 
Milpitas, CA 95035 

1977 

218 

38 

218 

38 

1978 

4,500 + 

Exidy Systems, Inc. 
631 River Oaks Pkwy. 
San Jose, CA 95134 

1978 

n/a 

n/a 

n/a 

None 

1978 

15,000 

Findex 

20775 S. Western 
Torrance, CA 90501 

1978 

5 

20 

3 

20 

1978 

900 

Gnat Computers Inc. 

7895 Convoy Ct., Bldg. 6 
San Diego, CA 921 1 1 

1972 

22 

4 

18 

4 

1979 

250 

Hewlett-Packard Co. 
3000 Hanover 
Palo Alto, CA 94304 

1939 

100 + 

100 + 

100 + 

100 + 

1980 

1981 

n/a 

IBM Information Systems Division 

P.O. Box 1328 

Boca Raton, FL 33432 

1924 

n/a 

n/a 

n/a 

n/a 

1981 

n/a 

IBC/Integrated Business Computers 
21592 Marilla St. 

Chatsworth, CA 91311 

1979 

40 

20 

1 

None 

1979 

n/a 

IMS International 
2800 Lockheed Way 
Carson City, NV 89701 

1975 

60 

20 

1 

3 

1976 

5,000 


n/a = information not available None = not available from manufacturers; in many cases available through outside sources 
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Table 5. Corporate Data (continued) 


Manufacturer’s Name and Address 

When 

Established 

Dealers 

Service Centers 

System’s 
1st Delivery 

Total 

Delivered 

U.S. 

Foreign 

U.S. 

Foreign 

Intertec Data Systems 
2300 Broad River Rd. 
Columbia, SC 29210 

1973 

n/a 

n/a 

n/a 

n/a 

1980 

n/a 

Ithaca Intersystems 
p.O. Box 91 
Ithaca, NY 14850 

1977 

80 

10 

0 

0 

1980 

2,000 

Lazor Systems Inc. 
1050 E. Duane Ave. 
Sunnyvale, CA 94086 

1978 

17 

2 

17 

2 

1980 

75 

Logical Machine Corporation 
1 294 Hammerwood Ave. 
Sunnyvale, CA 94086 

1976 

30 

23 

5 

23 

1978 

1980 

1980 

3,000 + 

MCM Computers Ltd. 

6815 Rexwood Rd. 
Mississauga, Ontario, Canada 

1971 

n/a 

n/a 

n/a 

n/a 

1974 

1,500 

Mercator Business Systems 
1294 Lawrence Station Rd. 
Sunnyvale, CA 94086 

1979 

16 

20 

150 

20 

1981 

1980 

60 

90 

Micro Five Corporation 
17791 Sky Park Circle 
Irvine, CA 92714 

1977 

n/a 

n/a 

n/a 

None 

1978 

n/a 

Micromation, Inc. 

1620 Montgomery St. 

San Francisco, CA 941 1 1 

1977 

n/a 

n/a 

n/a 

n/a 

1980 

1,000 

Mohawk Data Sciences 
7 Century Dr. 
Parsippany, NJ 07054 

1964 

300 + 

n/a 

100 + 

100 + 

1977 

n/a 

North Star Computer, Inc. 
14440 Catalina St. 

San Leandro, CA 94577 

1976 

400 

40 

50 

40 

1978 

28,000 

Osborne Computer Corporation 
26500 Corporate Ave. 

Hayward, CA 94545 

1981 

96 

n/a 

96 

n/a 

1981 

1,775 

PolyMorphic Systems 
460 Ward Dr. 

Santa Barbara. CA 931 1 1 

1975 

n/a 

n/a 

n/a 

n/a 

1975 

8,000 

Prodigy Systems. Inc. 
497 Lincoln Hwy. 
Iselin, NJ 08830 

1979 

18 

4 

18 

4 

1979 

150 

Radio Shack 

1300 One Tandy Center 

Fort Worth, TX 76102 

1927 

6.146 

1,928 

170 

n/a 

1980 

1979 

n/a 

Rexon Business Machines Corporation 
5800 Uplander Way 
Culver City, CA 90230 

1978 

80 

n/a 

6 

n/a 

1979 

800 

Scientific Data Systems 
344 Main St. 

Venice, CA 90291 

1977 

30 

2 

27 

2 

1979 

400 

Smoke Signal Broadcasting 
31336 Via Colinas 
Westlake Village, CA 91362 

1976 

120 

55 

120 

55 

1980 

1981 
1981 

350 

50 

25 

Symcro Systems, Inc. 
7300 Crescent Blvd. 
Pennsauken, NJ 08110 

1977 

7 

2 

7 

2 

1981 

5 

Systems Group 
1601 Orangewood Ave. 
Orange, CA 92668 

1978 

175 

50 

n/a 

n/a 

1981 

n/a 

TEI Inc. 

5075 S. Loop E. 
Houston, TX 77033 

1968 

20 

12 

3 

12 

1977 

2,500 + 

Televideo Systems, Inc. 
1170 Morse Ave. 
Sunnyvale, CA 94086 

n/a 

n/a 

n/a 

n/a 

n/a 

1981 

n/a 

TSC 

Box 683 

Hanover, NH 03755 

n/a 

n/a 

n/a 

30 

n/a 

1981 

15 + 

Vector Graphic, Inc. 

500 N. Ventu Park Rd. 
Thousand Oaks, CA 91320 

1976 

380 

40 

30 

n/a 

1981 

n/a 

Zeda Computer International 
1662 W. 820 North 
Provo. UT 84601 

n/a 

35 

None 

1 

None 

1979 

n/a 

Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 

1979 

278 

53 

254 

52 

1979 

n/a 


n/a = information not available None = not available from manufacturers; in many cases available through outside sources 
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Inquiry 

Handling 


If the old “What’s My Line” quiz 
show would still be on television, 
Marsha Sutton of Sutton Communi- 
cations in San Diego, CA, would have 
a real stumper. She operates Bingo, 
a service that processes the inquiries 
generated by a company’s adver- 
tising and public relations efforts. 

Bingo cards are familiar to readers 
of trade publications. They’re the 
postcards in the back of the maga- 
zine covered with numbers. When 
one sees an interesting product, one 
circles the reader service number 
on the card that corresponds to the 
one printed with the ad or product 
announcement and mails the card 
back to the magazine. The magazine 
keys the readers’ names and 
addresses and all the circled num- 
bers into its computers, which 
eventually sort out each advertiser’s 
responses and print them on mailing 
labels. The magazines send these 
labels to the advertisers who, 
hopefully, will ship literature off to 
the reader. 

“The idea came to me when I was 
working for a computer company in 
the Los Angeles area,” says Sutton, 
“it was perhaps eight months after 
the National Computer Conference. 
In the process of moving the offices 
around, we opened up one room 
that was piled, literally thigh deep, 
with requests for information on the 
company’s products. And not all the 
inquiries were from NCC either. This 
was apparently the dumping ground 
for all sorts of inquiries generated 
from the firm’s advertising and 
public relations exposure. Since I 
had seen similar situations in other 
companies, I knew the reasons why 
they found it so difficult and expen- 
sive to process these inquiries. I 


Figure 1 . Four information categories 

Els i. n 9 o - Sales Inquiry Ha n d 1 :i. n g Ser vi c e 

CODED FILES LISTING 

FOE i WESTERN WIDGET WORLD , INC ♦ 
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1 ) WIDGET WORLD 

2 > MODERN WIDGETS 

3 ) WIDGET WEEKLY 
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:l ) CANADA 

2 ) EAST 

3 ) CENTRAL 

4 ) SOUTH 

5 ) SOUTHWEST 

6 ) NORTHWEST 
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3 ) F’R 
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NEW TURBO -WIDGET 
NEW MFC * FACILITY 
GASAHOL FROM WIDGETS 
1 -CENT SALE 


:: s:: :::: :::: :::: :::: :::: :::: :::: :::: m: :::: :::: :::: ::z n:: :n: :::: :: 


LITERATURE 


1 ) BROCHURE 

2 ) DATA SHEET 

3 ) PRODUCT DESCRIPTION 


with a 
icrocomputer 

by Rocky Smolin 



94 INTERFACE AGE 


JANUARY 1982 




BUSINESS 


INTR0DUC1NC 

■r IK I Presenting CalcStar — another standard- 

setting software product in the WordStar 

ANOTHER " CalcStar is MicroPro’s new electronic 

spread sheet and financial modeling program— 
a sophisticated, yet easy to use, calculating 
and planning tool for CP/M-based computers. 
The ultimate electronic spread sheet. 
CalcStar calculates solutions to complex 
numerical problems in business and finance. 
■ rim\^IVI Helps you make budget plans and sales fore- 

AA |#nAA|IA ,> ‘ casts with greater speed and accuracy. And 

projects figures into the future to answer the 
mhjm l||AiM^#PA “what if’ questions you face in business. 

I 1 BWAttBClji j g JtlC And CalcStar also has a unique MicroPro 

_ advantage: It joins with WordStar to combine 

B spread-sheet and word-processing capabilities in 
® several powerful ways. 

CalcStar software eliminates the need to use ledger paper 
ever again. It turns your video screen into a “window” on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri- 
cally. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, 
you’ll wonder how you ever got along without it. (If you’re 
now a WordStar user, you probably already know the feeling.) 

The MicroPro bonus. Like WordStar, CalcStar is 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CalcStar ’s greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use WordStar’s 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of 
CalcStar ’s spread sheets into your WordStar documents. 

This kind of flexibility should come as no surprise if 
you’re already familiar with the MicroPro software family — 
a line of programs designed to work together to multiply 
your problem-solving power. Visit your MicroPro dealer to 
find out just how big a difference all our products can 
make in your business. We predict you’ll discover it’s not just 
CalcStar or WordStar that’s indispensable. It’s MicroPro. 


A glance at CalcStar features 

Runs on CP/M version 2.0 or above, with 80- 
column screen, addressable cursor, and at least 
48K memory. 56K or more is recommended for 
fullest utilization. 

Highly user friendly: Call up full screen of help 
or use help menu. WordStar-like cursor commands. 
User’s guide shows you the basics. Install from 
menu OR a WordStar file. 

Stores formulas and formats along with data, for 
convenience and less chance of error. 

Math functions include average, minimum, 
maximum, logarithms, exponents, and regression 
analysis. 


SOFTWARE 

T HAT MEANS BUSINES S 

CfUkioPfo) 

INTERNATIONAL CORPORATION 

1299 Fourth Street, San Rafael, California 94901 
(415) 457-8990;Telex: 340-388 


CP/M is a trademark of Digital Research, Inc. 
Dealer and distributor inquiries invited. 
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thought that a service to perform 
this task would be very attractive.” 

And this, indeed, was the case. 
Bingo actually solves two problems. 
The first, of course, is to send the 
information out to the reader in a 
timely way. The second is filing 
management reports on which pub- 
lications and ads are drawing the 
most inquiries, how much interest is 
being generated by each item, and 
where the inquiries are coming from. 

“I use a Radio Shack model II,” 
says Sutton, “to enter the re- 
sponses, print out mailing labels and 
generate the management reports 
and lead lists. Although many people 
look down their noses at the model 
II, I’ve never been able to under- 
stand it. For price, reliability and 
performance, I find the machine to 
be hard to beat. 

“The system is my own design— 
the report layouts, screens, files, 
etc.— but I had the software written 
by an independent consultant. Each 
diskette holds about 1 ,000 inquiries, 
more than enough for one month’s 
responses for the size of company I 
contract with.” 

Before initiating the service, 
Sutton has the client define a sign 
off on four categories of information 
— 1) publications/sources; 2) geo- 
graphic sales areas; 3) products of 
interest; and 4) literature (see 
figure 1). 

These descriptions are stored in 
a separate file. During data entry, 
only the codes are entered for these 
items. The descriptions are dis- 
played on the screen to confirm that 
the right item has been selected. In 
the response files, only the codes 
for the items are stored. This 
approach saves both disk space 
and keystrokes. 

“The client provides me with the 
literature and envelopes, and a 
deposit for postage.” Sutton added. 
“When leads come into the client’s 
office, they forward them to me and 
I do the rest.” The ‘rest’ consists 
of keying in the lead information, and 
producing the management reports 
on a weekly and monthly basis. 

Sutton designed the system with 
plenty of company name and address 
space. Experience in overseas 
public relations taught her how long 
some names and addresses can get. 
There are fields as well for title and 
phone number. The ‘status’ and 
‘miscellaneous’ fields can be used 
for anything, but they generally 
contain information about the in- 






SEP. 22/ 1?81 

BINGO ~ 

SALES INQUIRY HANDLING SERVICE 

FROM; 05/17/81 - 05/22/81 

MEEKLY SALES REPORT - LEAD LIST 
FOR : MESTERN MIDGET MORLD, INC. 


PAGE : 2 

AREA: CENTRAL 




NAME 

LYNCH, MERRILL 

RECORD # 

45 

TITLE 

MARKETING SALES MGR. 

ISSUE/SHOM 

05/01/81 

FIRM 

OCTOPUS, 

INC. 

LEAD REC D. 

05/19/81 




LIT. OUT 

05/20/81 

ADDR 

2525 EFFLUENT AVE. 

RESPONSE 

1 


CLEVELAND, OH 44142 

LIT. SENT 

1 




PHONE 

«-:216> 567-7890 

INQUIRING ABOUT 

AD - NEM TURBO-MIDGET 



AREA 


CENTRAL 



AS SEEN IN 

MODERN MIDGETS 



STATUS : PR.* 50- 

-9? EMP. 



MI SC. 





CONTACT BY PHONE: EVALUATION: 

CONTACT BY VISIT: 



NAME 

RUGGIN, RONALD 

RECORD # 

44 

TITLE 

ENGINEER 

' * 

ISSUE/SHOM 

05/01/81 

FIRM 

MIDGEM AY, 

INC. 

LEAD REC'D. 

05/19/81 




Lit. OUT 

05/20/81 

ADDR 

P. 0. BOX 

4077, DEPT. 22 

RESPONSE 

1 


MI CHITA, 

KS 67277 

LIT. SENT 

1 




PHONE 

f > 

INQUIRING ABOUT 

AD - NEM TURBO-MIDGET 



AREA 


CENTRAL 



AS SEEN IN 

MODERN MIDGETS 



• STATUS : PR; 1000-249? EMP. 



MI SC. 





CONTACT BY PHONE: EVALUATION: 

CONTACT BY VISIT: 



NAME *. 

TRIBBLE, 

ELROY 

RECORD # 

42 

TITLE 

MANAGER 


ISSUE/SHOM, 

05/01/81 

FIRM 

CORNDOG SUPPLY CO. 

LEAD REC'D. 

05/19/81 • 




LIT. OUT 

05/20/81 

ADDR 



RESPONSE 

1 


ST. PAUL, 

MN 55144 

LIT. SENT 

1 




PHONE 

r > - 

INQUIRING ABOUT 

AD - NEM TURBO-MIDGET 



HREA 


CENTRAL 



AS SEEN IN 

MODERN MIDGETS 



STATUS : PR 




MI SC. 





CONTACT BY PHONE: EVALUATION: 

CONTACT BY VISIT: 







SEP. 22/ 1981 




FROM: 05/17/81 - 05/22/81 

BINGO - 

SALES INQUIRY HANDLING SERVICE 


PAGE : 2 

MEEKLY SALES REPORT - LEAD LIST 
FOR : MESTERN -MIDGET MORLD, INC. 



AREA: SOUTH 




NAME 

SHOE, JiM 

RECORD # 

46 

1 1 TLE 

PRESIDENT 

ISSUE/SHOM 

05/01/81 

FIRM 

CRAPSHOOT MARKETERS * ASSOC. 

LEAD REC'D. 

05/19/81 




LIT. OUT 

05/20/81 

ADDR 

1600 PENCILVANIA AS'E. 

RESPONSE 

1 


DELRAY BEACH, FL 22444 

LIT. SENT 

1 




PHONE 

r 2Q5> 664-7724 

INQUIRING ABOUT 

AD - NEM TURBO-MIDGET 



AREA 


SOUTH 



AS SEEN IN 

MODERN MIDGETS 



STATUS : PR; 50- 

-9? EMP. 



MI SC. 





CON TACT BY PHONE : EVALUAT I ON : 

CONTACT BY VISIT: 



Figure 2. Lead information 
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BINGO - SALES INQUIRY HANDLING SERVICE SEP. 22, 1981 

WEEKLY STATUS - TOTAL LEADS PER AREA FROM: 05/17/81 - 05/22/81 

FOR . WESTERN WIDGET WORLD, INC. PAGE 1 

AREA ITEM OF INTEREST LEADS # LEADS 

1 WEEK TOTAL 

CENTRAL 

AD - 1-CENT SALE 

0 

8 


PR - NEW MFG. FACILITY 

0 

2 


PR - GASAHOL FROM WIDGETS 

0 

2 


AD - NEW TURBO-WIDGET 

2 

2 

*** total 


2 

15 

EAST 

AD - 1-CENT SALE 

0 

11 


PR - NEW MFG. FACILITY 

0 

4 


AD - NEW TURBO-WIDGET 

2 

7 


PR - GASAHOL FROM WIDGETS 

0 

3 

*** TOTAL 


2 

25 

SOUTH 

AD - NEW TURBO-WIDGET 

1 

1 

*** TOTAL 


1 

1 

CANADA 

AD - S-100 WIDGET 

0 

2 

*** TOTAL 


0 

2 

SOUTHWEST 

AD - 1-CENT SALE 

0 

3 

*** TOTAL 


0 

2 

NORTHWEST 

AD - NEW TURBO-WIDGET 

0 

1 

*** TOTAL 


0 

1 


================= 

*** totals 


6 

47 

Figure 3. Leads-per-area report 




quirer’s business— what field they’re 
in, the size of the company, reason 
for requesting the literature, etc. 

Three date fields record the date 
of the . publication or show which 
generated the inquiry, when it was 
received into the Sutton Communi- 
cations offices, and when the litera- 
ture was sent out (usually within 24 
hours). Other fields record which 
response this is (first, second, third, 
etc.), and what literature was sent 
out (by code). 


On a weekly basis, Sutton pro- 
vides complete lead information 
(figure 2). At the client’s option, 
these can be sorted by area. They 
can then be separated and sent to 
the sales agents in each area for 
follow-up. Clients find this to be one 
of the most useful features of Bingo. 

It also gives the home office docu- 
mentation on which to gauge the 
performance of the sales people in 

the field. (They may have them 
return the lead forms Showing the 


results of their follow-up efforts.) 

Also on a weekly basis, the client 
gets a total leads-per-area report 
(subtotaled by items) as shown in 
figure 3. In addition to telling the 
client where the responses are 
coming from, it gives them a way to 
audit Sutton's billing. (The service 
is billed on a per inquiry basis.) 

This area/item report is also part 
of the monthly package. Other 
reports shown give information on 
responses by publication (sub-sort 
by item — figure 4), responses by 
item (sub-sort by publication- 
figure 5), and a total report that 
provides data on publications, items, 
and areas for the last three months, 
the three month totals, and the ‘to 
date’ totals— figure 6. 

“This is the type of management 
information that allows companies 
to tailor advertising and promotional 
efforts to get the most for their 
investment,” explains Sutton. “Al- 
though it is obvious that the whole 
thing could be done manually, it’s 
impractical for more than a few leads 
per month. It’s the computer that 
makes it all possible, and particularly 
microcomputer technology, which 
brings this type of equipment into a 
price range that small companies 
like mine can afford.” 

This company’s inquiry service is 
just another example of the remote 
and unlikely corners of business and 
industry that are beginning to 
regard computers not as mysterious, 
sophisticated and expensive invest- 
ments. They are now recognized as 
utility machines like the copier and 
typewriter— a standard part of the 
office equipment inventory. □ 

Figures continue on page 144 
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LEGAL BILLING AND TIMEKEEPING 
SYSTEM 

10001 Hickory Hill Lane • Huntsville, Alabama 35803 

Developed in a law office for the small law firm 

(1-25 lawyers) 


( 205 ) 883-1817 


■Legal Billing- 


Itemized bills ready to mail 

All types of bills - straight time, flat fee, 
contingency fee, etc., plus administrative 
time 

Account aging and monthly financial & 
timekeeping summaries 

Manual $40.00 Manual & 8” Demo Disk $75.00 

CONTACT YOUR NEAREST DEALER OR CALL MICRO CRAFT 

CP/M is trademark of Digital Research CBASIC 2 is trademark of Compiler Systems 


Increases income 25-35% because every 
billable hour is billed 

Simple to operate - no training required 

For CP/M® CBASIC 2™ systems with 2 
disk drives 
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The Agony and the Ecstasy 
of a New Computer Owner 


by Dona Z. Meilach 


Michelangelo would be a perfect new computer 
owner if he were living today. The first week or two of 
learning what and how to work the computer, the 
software, the printer, the terminal read like volume 2 of 
The Agony and the Ecstasy. One day everything works 
beautifully; the next day you forget a command, or you 
hit the wrong button and you can’t understand why 
things work differently one time than another. 

Three weeks ago, I had all the components delivered 
that would make me a computerized author. I thought I 
had researched the field thoroughly. I read several 
books. I sought advice from people in the know. I 
shopped several computer stores. I subscribed to the 
computer magazines and read those I hadn’t sub- 
scribed to in the library. I made comparative lists for 
the computers; amount of memory, number of horse- 
power. I knew the definitions of RAM, ROM, bytes. I 
was talking numerals instead of words, and people 
were talking back to me in the same language. I wrote 
to several computer companies, and alphabetized all 
the brochures in one vast file. I joined a computer 
society so I would have ample brains to pick before I 
made my final selection. 

I had so many demonstrations of word processing 
software, I was tired of deleting characters, moving 
paragraphs, and doing what I felt was rapidly becoming 
second nature. I was so anxious to be off and running, I 
held back on correspondence. Manuscripts were piling 
up waiting to be typed. I was like a kid waiting for 
Christmas. I anticipated stories and articles beautifully 
typed in matters of minutes. I envisioned fan-folded 
sheets rolling through and piling up behind the printer 
at such a prodiguous rate, my editors would not know 
what hit them. So, after much deliberation, price com- 
paring, negotiating, studying ads and brochures until I 
knew each unit by heart, I emptied my bank account 
and purchased all the equipment. Not a turnkey system, 
either, but different components from different places. 
That way I could save quite a bit of money. 

On delivery day, everything was hooked up, plugged 
in, fans were humming. 

“O.K. You’re ready to go,” said the man who had 
installed it all. “Here’s what you do. Power up the 
system, then hit ‘B’ and return.” 

“B? Why B?” I asked. 

“For boot,” he answered. “You have to boot in the 
system whenever you turn it on.” 

Everything after that was downhill. I knew nothing 
about testing, formatting or copying a disk, or how to 
use the system programs for any procedure. Every 
demonstration I had included all systems set up and 
ready to go. I didn’t know what I had to know. 

Total panic. I had never felt so inadequate since the 
days I had to take college entrance exams in chemistry. 


Here was this huge investment staring at me and all I 
could do was look at it and say “UGH.” I tried to will it 
to “compose.” I talked to it. I pleaded with it. I pushed 
buttons, returns, escapes, controls, but nothing that I 
expected happened. 

There was only one thing to do. When all else fails, 
read the directions. The manuals, all together, weigh 
nearly nine pounds. I hardly knew where to start. 

Manuals is almost a dirty word now. Never have I 
encountered such an array of hard-to-read, impossible- 
to-follow, over-wordy and poorly-written manuals. It’s 
not so surprising, though. Manuals are written by people 
who know computers and how to speak computerese. 
They assume you know more than you know. They 
don’t begin with square one. You are plunged in! To 
make matters almost intolerable, there are four sets of 
manuals tossed at you simultaneously. Consider the 
software, the terminal, the computer and the printer. In 
addition to the user’s manuals, there are component 
manuals and scores of sheets showing diagrams. Some 
of the user’s manuals assume you have read the com- 
ponent manuals first, so they skip over what you should 
have noted before you became a user. And who has 
the patience? 

Inadequate? Stupid? Those words don’t begin to 
describe the hollow-in-the-stomach feeling that grips 
you. That feeling clawed and clenched at me possibly 
more than it might others, for I am allegedly a hovy-to 
expert. I have written definitive books on how-to-do a 
variety of art and craft techniques including black- 
smithing, woodwork, sculpture casting, furniture 
making, weaving and so forth. How could I let a thing 
like a computer throw me? What was the problem? 

Support. Ah, yes. That’s it. I needed support. When 
you buy equipment, software and so forth, the salesmen 
tell you you are buying support: “Anything you don’t 
understand, anything that goes wrong. ..we’ll support 
you.” That’s fine, except that support in some sales- 
rooms includes only two hours of support time. After 
that, it’s $25 an hour. I got all the support I needed 
from the people who installed the computer, but they 
did not know how to use the particular word processing 
software I had bought. 

Back to the manual. Back to the menus. Back to the 
frustrations. Back to phoning people in the computer 
society and getting the help I needed. After the first 
week, a few rays of daylight shone through. Luckily, I 
attended a computer faire. The company that made the 
software I was struggling with was exhibiting there. 

“I’m having problems.” I said. 

“Didn’t you get any support from the people you 
bought it from?” 

“No. I bought it mail order from a discount supplier.” 

"What do you expect when you buy discount? You 
should never buy someting like that discounted.” 

“Then why would you allow a discount house to 
represent your product?” I questioned. “What if I lived 
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out in East Podunk? If your manual isn’t good enough 
to help without support available, then your product 
doesn’t belong on the market!” 

After a few rounds of that, I was informed that the 
company is establishing a series of seminars on how to 
use the program and a new manual was in the works 
“for people like you.” The salesman smiled finally, and 
said, “Would you do me a favor and write your story to 
the president of the company?” I received a copy of the 
new manual during the faire.Jt had just been printed. 

I am now at the end of week number three with my 
computer and I am feeling almost human again. I feel 
like I am beginning a recuperative period after a long 
illness — the sleepless nights; the wondering what I did 
wrong and how to right it. I am happy to report that 
some of it has become part of the past. The ability to 
find directives in the manuals and to know what they 
mean are all hacking away at my brain like a chisel into a 
hardwood log. 

I am also beginning to understand “reality.” For 
example, I realize now that during the research period, 
many salesmen who demonstrated the word processing 
package knew only the basic routines— none of the 
more sophisticated operations. Each knew only enough 
to do the razzle-dazzle. 

Reality is also knowing that everyone goes through 
the same frustrations in the honeymoon days of living 
with a computer. The most oft repeated statement I 
heard was “I know what you’re going through because 
I’ve been there.” 

Once, and only once, I flagellated myself for not 
having bought a turnkey system, so one company would 
be responsible for everything. ..including me. But, that 


old reality again flashed through my brain. No one can 
help you muddle through the mistakes you are bound to 
make and to learn how to correct them. The only thing 
you can do is note the mistakes you make repeatedly 
and then ask someone. I soon discovered that once I 
knew the mistakes I was making and that I could repeat 
them, I was able to analyze what I was doing and to 
correct them. 

Considering the possibilities 

During the moaning days, I was told that I would soon 
be using the computer so deftly, I’d forget all the early 
pangs that I had dubbed as “typewriter separation.” 
“You will also think your typewriter is an archaic instru- 
ment.” was another warning. They were right. All of 
them. Three weeks later, here I am writing and editing 
on the computer. I still have much to learn. I can’t wait 
to go on to some of the more esoteric areas of the 
computer. I’m looking at modems and at the possibility 
of a second terminal. I’m intrigued by the software 
program with a dictionary that will correct my typing 
when I don’t want to go back and do it. I’m thinking of 
writing a program... 

I discovered something no one told me. The computer 
is a marvelous diet tool. I’ve become so intrigued, so 
enamored of working with it, I can sit for hours and 
hours without ever getting up and rummaging through 
the refrigerator. But after sitting so long, I’m afraid of a 
“computer spread.” Relief consists of taking a two mile 
jog. What do I think about while I’m jogging? You guessed 
it: How can I do such and such with the computer? 

Michelangelo, move over. Agony and ecstasy take 
many forms. □ 
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AN INTRODUCTION TO MRP 

(Materials Requirements Planning) 


by Rocky 

As the complexity of the manufacturing environment 
increases, so do the challenges of meeting production 
schedules— while minimizing the use of working capital. 

The mix of manufactured products is shifting towards 
items that require more labor hours, use more kinds of 
different skills on the manufacturing floor, have more 
manufacturing steps, and contain more parts. Nowhere 
is this more evident than in high technology environ- 
ments, such as electronic equipment manufacturing. 

But the problems remain: how many of each item 
should be built; when the production of each required 
item should begin; how much of each component should 
be ordered; when these orders should be placed; how 
much labor of each type will be required; and how 
much of each machine’s time will be needed. 

For many years, a computerized solution to these 
problems has been employed by large corporations— 
those able to justify the investment and expense of 
large computer systems. This process is called MRP 
(Materials Requirements Planning). This method gives 
management solutions based on: the structure and 
components of the items to be built; how long it takes 
to build them; what is in work-in-process; what is in 
inventory and on order; what firm orders exist; and the 
sales forecast for each product. 

Performing this complex task obviously implies the 
presence of several other systems. The power of 
minicomputers has increased and the prices have 


Smolin 

decreased to the point where many smaller manufac- 
turing companies now have these systems on-line. 
Consequently, there are many vendors who now offer 
MRP packages— mostly bundled together with these 
other subsystems— since the MRP programs require 
complete integration with the other applications. The 
advent of powerful micro-based local networks, coupled 
with shared disk resources of 150-200M bytes, will 
place MRP capability in the hands of an even greater 
number of manufacturing companies— current and new 
software houses will be offering MRP packages for 
these machines. 

Nevertheless, the problems associated with moving 
from a manual system to an automated system are 
immense. Several systems must be on-line and the data 
must have very high integrity. Almost every department 
is affected and all must be aware of the implementation 
process. Departmental cooperation and support are 
prerequisites to success. The investment of a com- 
pany’s time and money is significant — it can take 
anywhere from 18 months to three years to implement 
the system. 

This two-part article will provide an introduction to 
each subsystem required and a general description of 
how the MRP process works. 

Of primary importance in the system is a bill of 
materials processor. A bill of materials is simply a list of 
all components that go into an assembly along with the 
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number of each component required and usually 
some cost information. Figure 1 is a bill of materials for 
a doo-dad. 

To build a doo-dad requires four components: A, B, 
C, and D, and that the quantities to build a doo-dad are 
1 , 1 0, 2, and 9, repectively. Since this is a costed bill of 
materials, we know how much each item costs and 
what the extensions and total material cost (excluding 
labor and burden or overhead) will be. 

Figure 2 is a bill of materials for a widget. The com- 
ponent D appears in this product as well as in the doo- 
dad and the doo-dad appears here as a subassembly of 
the widget. 

Figure 3 shows the product structure for the doo-dad 
and figure 4 shows the product structure for the widget. 
The widget structure is known as a single level bill of 
materials. It shows the structure of the widget only 
down to the first level of the structure tree. The com- 
plete structure is depicted in figure 5. 

These pictorial representations of a complex product 
help one to visualize how the product is put together. 
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Figure 1. Bill of materials for a doo-dad 
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Figure 2. Bill of materials for a widget 


The complete bill of materials for the widget, known as 
indented (or indentured) bill of materials is illustrated 
in figure 6. 

This is an uncosted indented bill of materials for the 
widget. Any bill of materials processor will allow for 
the definition of components (the lowest level item 
in the tree— a purchased item with no labor added to it 
in-house), single level bills (those containing only 
components), and product structures (the relationship 
between the components, subassemblies, and assem- 
blies to go into the top level product). 

It will produce printed bills of materials (single level, 
indented, costed and uncosted), and “where used’’ 
listings — that is, given a component or subassembly, it 
will indicate every subassembly or assembly in which 
that item appears. It is the cornerstone of all manufac- 
turing systems including MRP. 

The bill of materials processor will also do cost roll- 
ups. It will add the cost of all the components on the 


bottom level of the product structure and assign that 
total as the material cost of assemblies into which those 
components are assembled. Then it will roll the cost of 
all the assemblies in that level into their associated 
assemblies on the next higher level of the product 
structure, up the tree to the top level. The bill of 



Figure 3. Doo-dad product structure 



Figure 4. Widget product structure 



Figure 5. Complete bill of materials structure 
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Figure 6. Uncosted indented bill of materials 


material processor tells us what and how many of each 
item it takes to build a certain product. 

As a product moves through its production process, 
it passes through certain areas on the production floor 
in which, no matter what the product, the same type of 
activity takes place. Examples of this might be a machine 
tool; a flow solder machine; the board stuffing area; 
packaging; inspection; staging (where components 
required for a given assembly are gathered into a kit 
prior to releasing them to the production floor). Any 
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manufacturing system that supports MRP must allow 
the definition of work centers, including the standard 
hourly cost of the people who work there, the burden 
or overhead rate associated with it and capacity in 
hours per day. 

Routing for product 

Routings define the order in which the components 
that make up a given assembly pass through the work 
centers. For each operation, they typically contain the 
operation number, the work center, a brief description 
of the work to be performed, the standard setup and 
run times for the operation, and the queue or transit 
times required to move the product to this operation 
from the last one. 

Figure 7 shows a hypothetical routing for the widget. 
Here we see the production routing for the widget. It 
tells us not only which work centers will be receiving 
the widget’s components and subassembly (the doo- 
dad) but also in which sequence, how long the setup 
and run times will be at each operation in the production 
process, and how long the delay will be between each 
step in the process. 

Since the standard hourly rate for each setup and 
run time was defined in the work center, it is now 
possible, using the routing to perform a labor cost roll- 
up on a given assembly. Go sequentially through the 
routing, and multiply the standard labor hours by the 
standard labor rate for the work center in that operation, 
and add on the appropriate overhead or burden. In a 
similar manner to the material cost roll-up of the bill of 
materials processor, the total labor costs of a given 
assembly can now be calculated and rolled up through 
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the whole structure of a given manufactured product. 
The routings tell us how long it takes to build a given 
assembly or subassembly. 

Next, MRP looks at inventory to determine quantity 
on hand. It must be able to check both finished (or 
manufactured) goods and raw materials. From the 
quantities of finished product that must be built to meet 
the demands of the firm’s sales orders and forecast, it 
subtracts that which is already present in finished goods 
inventory that has not already been reserved against a 
sales order or some other demand. From the quantities 
of raw materials that are required to meet the demands 
of the manufacturing schedule, it must subtract those 
component quantities already present. 

Like the raw materials inventory, the contents of the 
purchasing files tell MRP how much of the raw materials 
needs are already on order and when they will be 
delivered. To be useful to the MRP program, the 
purchasing files must have not only the item being 
purchased and the quantity, but also the due date, the 
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Figure 7. Hypothetical widget routing 
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Figure 8. Demand factors 


quantity received, the quantity scrapped or returned to 
the vendor, and the quantity still due. 

The work-in-process is yet another factor that 
reduces the quantities that MRP will tell you to build 
and/or buy. From the gross build requirements, it will 
subtract those assemblies already on the manufacturing 
floor. To do this, the integrated manufacturing software 
must have a shop floor control module that allows the 
recording of work orders as they are released to the 
floor. The system accepts transactions from the floor 
(on-line, hopefully) that record in the work order file 
what operation (from the routing) this work order is 
currently in, and how much time (actual cost) was spent 
in the last operation. The work order record also 
contains the item being built as well as the quantity 
being built in that work order, the start date and the 
due date. 

Materials requirements planning is a demand/supply 
problem. To determine what to make and buy, the 
program first calculates aggregate or gross demands 
from sales forecasts, spare parts requirements, 
unforecasted orders, and any other source of demand 
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“SuperCalc has now brought the 
full utility of a spreadsheet simulator 
to the CP/M world. . .The program 
worked flawlessly. 

“Most of the other CP/M 
spreadsheet simulators sidestep the 
terminal problem by not doing an 
actual real-time spread sheet... 

“SuperCalc solves this problem 
neatly by providing an install program 
that matches the attributes of the 
terminal. . .The result is impressive. 

“While there is no way to 
enumerate all of SuperCalc 's features , 
a few of the useful ones bear 
mentioning. You can adjust the width 
of all columns. . .row titles can be as 
long as you want. . .The program has 
an efficient memory manager , and you 
can pull in sections of other models as 
inputs to the model you're using. . .You 
can flip the screen to display either 
results, or the actual model 
equations. . . 

“You can protect the contents of 
any row, column or individual 
cell . . .split the screen either 
horizontally or vertically. . . 

“The SuperCalc manual is well 
written. . .It is easy to read and 
presents information on a variety of 
levels. . . 

“SuperCalc is easier to use than 
any other spreadsheet simulator I 
have encountered, and I have 
encountered most of them. . . 

“I predict that Sorcim's user 
support will be excellent 

Tim Barry, InfoWorld, October 5, 1981. 
JANUARY 1982 
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on inventory. Figure 8 shows a hypothetical demand 
for the doo-dads and widgets over six time periods. An 
MRP time period is typically either a week or a month. 

If an item in demand is an assembly — an item con- 
sisting of several components and perhaps several 
subassemblies with labor added — the MRP program 
explodes this assembly by going from the top level of 
this item’s product structure down to the component 
level, creating additional demands to make you buy 
parts. This results in the total gross requirements, as 
shown in figure 9. 

Now that the gross requirements for build items have 
been determined, the MRP program looks at the supply 
factors for these items that are finished goods or work 
in process. 

Figure 10 shows that there are 20 widgets in finished 
goods and 50 doo-dads. Further, there are 40 of each 
item in work-in-process, 20 of each due to be completed 
in the first time period, 20 of each in the second. Now 
MRP can calculate the net build requirements to meet 
the forecast by reducing the gross build requirements 
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Figure 9. Gross requirements 
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Figure 10. Supply factors— widgets and 
doo-dads 
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Figure 11. Net requirements for widgets 


by those amounts already present in finished goods 
and in work-in-process. 

Figure 1 1 shows the net requirements by time period 
for widgets. Where net requirements are negative, it 
indicates that excess inventory exists. For example, in 
period 1 , we start out with 20 widgets in finished 


goods. To this we add another 20 from WIP (work-in- 
process). From the total of 40 we will sell (forecasted 
and unforecasted) 20 units, leaving 20 in stock for the 
next period. In period 2, another 20 come out of WIP 
into finished goods raising the on-hand quantity to 40, 
but 12 are sold, leaving 28 in the stores. By the time 
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Figure 12. Lead times 
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Figure 13. Build schedule 
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Figure 14. Refinement on build schedule 


we reach period 4, we have exhausted the on-hand 
supply of widgets and must complete nine widgets to 
meet the demand. 

However, if we are to meet the demand for an addi- 
tional nine widgets in period 4, we must start them 
earlier. How much earlier depends on how long it takes 
to manufacture widgets (lead time). Figure 12 shows 
lead times for the manufactured and purchased items 
as well as the economic order quantity (EOQ) (the 
optimum number to make or buy at one time). 

To meet the requirements for on-hand widgets, the 
net requirements schedule must be set back by the 
lead time, giving us a build schedule that looks like 
figure 13. In order to have the nine widgets in excess 
of on-hand inventory in period 4, they must be started 
in period 2. The 15 needed for period 5 must be 
started in period 3, etc. However, the EOQ for widgets 
is 20. When they are built, the minimum quantity in one 
work order should be 20. So MRP must perform a last 
refinement on the build schedule shown in figure 14. 

In period 2, we must open up a work order for 20 
instead of nine, giving an excess of 1 1 units. This is still 
short of the 1 5 needed to start in period 3, so we open 
up a work order for another 20 in period 3. Now we will 
have an excess of 16, which is still 14 short of the 30 
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Unwrap 
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Thanks to the Western 
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cryptography is no 
longer a deep, 
dark secret. In fact, 
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on how to implement all the benefits of 
data encryption. So send your check or 
money order (including $9.00 for ship- 
ping and 6 % sales tax if you're a Califor- 
nia resident) to: Western Digital, 2445 
McCabe Way, Irvine, CA 92714. Please 
also specify your computer's make and 
model number. 

We think keeping cryptography a 
mystery is a crime. 
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needed to start in period 4. So another work order for 
20 widgets is started in period 4. 

Let’s repeat the process for the doo-dads. Given the 
final refinement for demand for widgets shown in figure 
1 4 and the supply factors for doo-dads in figure 1 0, we 
can create a demand schedule for doo-dads (figure 15). 

Referring back to the indented bill of materials for 
the widget (figure 6), you can see that it takes two doo- 
dads to build one widget. Therefore, the gross require- 
ments for doo-dads to be used in manufacturing widgets 
is twice the gross requirements for widgets. 

Again, these doo-dads have a 2 period lead time, so 
if the five needed in period 3 are to be there when 
needed to build the widgets, they need to be set back 
—started two periods earlier than their requirement, 
giving us a build schedule for doo-dads (figure 16). 
Since the EOQ for doo-dads is 20 units, the final 


Tine period 

12 3 4 5 6 


Doo-dads (for widgets) 0 40 40 40 

Doo-dads (for spares) 5555 

Total doo-dads 5 45 45 45 

Less supply factors 70 20 

Net reqt« for doo-dads -65 -40 5 50 

Figure 15. Demand schedule 


Tine period 

1 2 3 4 5 6 


5 50 

Doo-dads 

Figure 16. Doo-dad build schedule 


Tine period 

12 3 4 5 6 


Widgets 0 20 20 20 

Doo-dads 20 40 

Figure 17. Build schedule for both types 


refinement gives a build schedule that looks like figure 
1 7 for both doo-dads and widgets. 

Even for the simplest products, the calculation and 
construction of manufacturing schedules is a difficult 
task. We have left out complicating factors such as 
safety stock and reserved inventory. Also, the build 
schedule may have to be further modified, if it proves 
that the build requirements exceed the capacities of 
the work centers through which the parts are routed. 
This kind of shop floor loading is another feature of 
MRP software — highly desirable in manufacturing 
environments where unanticipated bottlenecks, due to 
insufficient work center capacity, arise frequently. □ 


Telecommunications Division 
2445 McCabe Way, Irvine, CA 927 14 
(714) 557-3550 


The concluding article next month will examine the 
steps in processing a work order, and the pros and 
cons of the MRP system will be considered. 
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Take you r pick of the litter. 


When you're ready to let your computer out and 
introduce it to the rest of the world, one of the Cat 
family of Modems is the way to do it. 

Take your pick. You can't go wrong. They're all 
purebreds — from Novation, the recognized world 
leader in personal communications. 



Cat Acoustic Modem 

Fast, accurate, reliable originate/answer modem — 
with built-in diagnostics. Just add your computer 
and phone. Then dial up the world. $189* ** 

Super Mike 

Replace your phone's 
carbon mike with Super 
Mike. No more carbon 
granule problems. Making 
things perfectly clear has 
never been so easy. 

$14.95** 



Auto-Cat 


Answers automatically and stores data in your 
computer until you're ready. The world's first LSI 103 
modem. State-of-the-art, all digital, crystal controlled 
direct connect. 

You're off the hook for under $250** 




Major breakthrough — the intelligent modem. 

Slips into your Apple. All auto functions, selectable 
baud rates, Serial RS-232 port, BSRX-10 controller*** 
easy-to-use self-prompting format. Other options 
available. 

From $389** including software 



D-Cat 

Get the performance and reliability of a direct 
connect modem (up to 20dB improvement) with the 
portability and price of an acoustic. Use it at home. 
Use it at work. Truly unique. So's the price. $199** 


Novation 


Call for details: (800)423-5410 

In California (213) 996-5060 

Available from Avnet Electronics, Hamilton Electro, Hamilton Avnet, 
Kierulff Electronics, Byte Shops, Computerland, and your local 
computer store. 

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356 



*Apple is a registered trademark of Apple Computer Inc. Cat is a trademark of Novation, Inc. which does not make Apple computers. 

**Suggested retail price ***BSR is a trademark of BSR Corporation 
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Software Review 

Pascal for CP/M 
Sorcim’s BCD Version 



For many business and scientific computer tasks, six 
decimal figures of precision are sufficient. There are 
times, however, when more accuracy is required (for 
example, an inventory item costing more than $10,000). 

The Fortran language provides both a single precision 
and a double precision representation of real numbers. 
Single precision is typically six figures, whereas double 
precision has 1 4 figures. Standard Basic defines only 
one type of real number and this is usually six-figure 
precision. CBasic, however, is an exception; it uses 
14-figure decimal digits for all real operations. Microsoft 
Basic is another exception. It incorporates both a single- 
precision and a double-precision mode that is similar to 
Fortran. Standard Pascal contains a wealth of data 
structures such as character, set and file. Unfortunately, 
a double-precision representation is not included. 

Several Pascals are available for CP/M. Pascal MT + 
(IA Jul 81 ), Pascal/Z and version 3 of Pascal/M (IA Sep 
80) use six-figure precision. Pascal MT + also incor- 
porates a fixed-point representation that carries four 
figures past the decimal point. This may be useful for 
some business applications, but it is not suitable for 
scientific work. JRT Pascal (IA May 81) uses 14-digit 
BCD arithmetic. Now there is a new version of Pascal/M, 
version 4 by Sorcim, San Jose, CA, incorporating 
14-digit precision for all floating-point operations. It 
should be considered as a strong competitor to CBasic, 
MBasic, SBasic and Fortran for those applications 
requiring high precision. 

Pascal/M addresses several shortcomings of standard 
Pascal. The string variable is one of these. String 
operations are common in both business and science 
applications. It may, for example, be necessary to 
update a file of names and addresses. String is not a 
standard Pascal data type, but it can be defined by 
the statements: 

TYPE 

STRING = PACKED ARRAY[1 . .60] OF CHAR; 

VAR 

CUSTOMER : ARRAY[1 . . 100] OF STRING; 


Unfortunately, this is a static definition. Each element 
of the array CUSTOMER must be exactly the declared 
length of 60 characters. Thus the statement: 

CUSTOMER^] : = ‘XYZ CORP’ 

is not allowed. By contrast, Pascal/M incorporates a 
dynamic string type that is very similar to that provided 
by Basic. In this case, a string array may be declared as: 

VAR 

CUSTOMER : ARRAY[1 .100] OF STRING; 

The array will be packed, although the word PACKED is 
optional. More importantly, the array elements may be 
any length. For example, the statement: 

CUSTOMER^] : = XYZ CORP’ 
is allowed. 

Built-in Pascal/M string functions make string handling 
easy. The function called LENGTH can be used to 
determine the currently defined length of a string. String 
variables and elements of string arrays can be combined 
with the CONCAT function. For example, the statement. 

NEWSTR : = CONCAT (FIRST, ' MIDDLE PART '. LAST) 

will combine the string variable FIRST with the string 
MIDDLE PART and the string variable LAST. Several 
other built-in functions can be used to make substrings 
of larger strings, to delete parts of strings, or to add 
characters to the middle of existing strings. 

Although a random number generator is not a part of 
standard Pascal, it is generally awkward to use when 
written in Pascal. Pascal has no provisions for permanent 
local variables. Thus the seed is lost after each exit 
from the random number generator. Pascal/M solves 
this problem with its built-in random number generator. 

The power-of-ten function is useful in both business 
and scientific applications. This operation is not 
provided in standard Pascal. Of course, powers can be 
computed from the exponent function. But the Pascal/M 
RANDOM function makes this task easier. There are 
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additional Pascal/M functions to read and write selected 
memory locations; these are similar to the Basic PEEK 
and POKE commands. Related functions are used to 
read from input ports or write to output ports. There is 
a special set of functions for direct cursor control on 
the video screen. A Pascal game called Chase is included 
on the disk to demonstrate this console capability. 

Compilers usually make at least two passes through 
the user’s source program. Pascal/M, however, is 
different; it only makes one pass. The disadvantage of 
this approach is that procedures (subroutines) must be 
shorter than about 128 bytes. This is not a serious 
problem, however, since good programming practice 
suggests that short routines are easier to understand. 
On the other hand, if a long procedure is needed, it can 
be divided into two parts, with the first part nested 
inside the second part. A statement, placed at the 
beginning of the outer, second part calls the inner part. 
For example: 

PROCEDURE OUTER; 

PROCEDURE INNER; 

BEGIN (‘Procedure inner*) 

END (‘Procedure inner*); 

BEGIN (‘Procedure outer*) 

INNER; 

END (‘Procedure outer*); 

The Pascal/M compiler generates a P-code intermediate 
file, which is then interpreted by a run-time monitor. As 
a result, execution time is generally slower than Pascal 
MT + , which generates direct binary code. In practice, 
however, this is not likely to be a serious problem. 

With business applications, there may be frequent 
printing and disk activity during the execution. Con- 
sequently, the speed is limited by the peripherals. A 
more important consideration is the length of time 
needed to develop and debug the source program. This 
latter time is real time needed by the programmer; it 
requires direct intervention. On the other hand, execu- 
tion can occur without supervision, perhaps even after 
closing hours. In this situation, Pascal/M is superior. The 
compiler error messages are superb. Syntax errors in 
the source program are usually flagged at the exact 
location of the problem. They can then be corrected 
with the system editor. As an added bonus, Pascal/M 
error messages are keyed to a list given in Jensen and 
Wirth (Pascal User Manual and Report , New York, 
Heidelberg, and Berlin: Springer-Verlag, 1974). 

The Pascal/M compiler, like other Pascal compilers, 
is very large. The CP/M system should be at least 56K 
in size. The compiler works from a source file previously 
placed on the disk. However, Pascal/M contains an 
Include option. Frequently used portions can be placed 
into separate disk files and referenced from the main 
program. Suppose, for example, that a sorting pro- 
cedure is placed in a disk file called SORT. PAS, and a 
plotting procedure is placed ih another file named 
PLOT. PAS. Then the statements: 

(*$F SORT. PAS *) 

(*$F PLOT. PAS *) 

can be placed in the main program to reference these 
two procedures. The resulting P-code file will be the 


Buy with Confidence 

from the best 

GREAT PRICES, GREAT SERVICE, GUARANTEED 

COMPUTERS, PRINTERS, TERMINALS ^2-0 



Apple Computers 

Disk drives, accessories 
software, graphics tablets. 
CALL FOR BEST PRICES 


HEWLETT 

PACKARD 


Whether you want their great 
computer or a wide selection of 


Call us for great prices: 

Altos, Atari, NEC, 
Zenith and other 
computers 



MONITORS 

BMC & NEC Green Screen 
NOW IN STOCK 

ED I BAIT OHS 

We have the CORVUS 
systems to hook up several 
Apple computers at once! 

NEC & DIABLO PRINTERS 

Anadex, Paper 
Tiger. CALL 
^ for latest prices 

V* 


NEW 
MX 100 & 

> MX 80 F/T 

The new 136 
column Epson 
printer with graphics and the 
Friction/tractor MX 80 are in 
stock. WE HAVE THE GRAPHIC 
PACKAGE FOR MX 80. call. 

SILENTYPE PRINTER 
ONLY $284.00 





SOFTWARE 


Amazing Mountain Hardware 

CPS Multl-lunctlon card 

ALL IN ONE: 
Parallel/Serlal/Clock/Calen 


Visicalc 3.3 $175/Reg. $199 

BPI GL/INV/AR/etc 299/Reg. 399 

Tax Preparer by Howardsoft . . . 79/Reg. 99 

Real Estate Analyzer, Howardsoft 125/Reg. 150 
Creative Financing, Howardsoft 125/Reg. 150 

ASCII Express II by SDS 55/Reg. 65 

Z-TERM (CPM) (16 sector) 85/Reg. 100 

TRS 80 & ATARI SOFTWARE TOO 


PLOTTERS 

Bausch&Lomb plotters 
for your computer by 
Houston Instruments... 
CALL! 



Visit our retail store: 
Net Profit Computers 

521 W. Chapman Ave 
Anaheim, Cal. 92802 
714 750-7318 


Mail orders ONLY: 

NET PROFIT COMPUTERS 

2908 Oregon Court, Bid G1 
Torrance, Ca 90503 ^ 

1 ( 800 ) 421-1520 
in Cal: 213 320-4772 


Cal residents add 6% sales tax. Minimum shipping and handling charges are 
$3.00. Match, Visa, Amex prices slightly higher on sale items. Store prices differ 
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DISK DRIVE WOES? 

PRINTER INTERACTION? 

MEMORY LOSS? 

ERRATIC OPERATION? 

’t 

Blame The 
Software! 

Power Line Spikes, Surges & 

Hash could be the culprit! 

Floppies, printers, memory & processor often interact! Our 
patented ISOLATORS eliminate equipment interaction AND curb 
damaging Power Line Spikes, Surges and Hash. 

• ISOLATOR (ISO-1) 3 filter isolated 3-prong sockets; intearal 

Surge/Spike Suppression; 1875 W Maximum load, 1 KW load any 
socket $62.95 

• ISOLATOR (ISO-2) 2 filter isolated 3-prong socket banks; (6 

sockets total); integral Spike/Surge Suppression; 1875 W Max 
load, 1 KW either bank $62.95 

• SUPER ISOLATOR (ISO-3), similar to ISO-1 except double 

filtering & Suppression $94.95 

• ISOLATOR (ISO-4), similar to ISO-1 except unit has 6 

individually filtered sockets $106.95 

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double 

filtering & Suppression $94.95 

• CIRCUIT BREAKER, any model (add-CB) Add $ 8.00 

• CKT BRKR/SWITCH/PILOT (-CBS) Add $16.00 

AT YOUR Master-Card, Visa, American Express 

DEALERS Order Toll Free 1-800-225-4876 

(except AK, HI, PR & Canada) 


lazJ Electronic Specialists, Inc. 

171 South Main Street. Natick. Mass. 01760 

Technical & Non-800: 1-617-655-1532 




CIRCLE INQUIRY NO. 35 


Desk Main/Frame 


Desk Main/Frame 

LOW COST & ATTRACTIVE STYLING 

• MAIN/FRAME INTEGRATED INTO FURNITURE QUALITY DESK 

• ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS 

• SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC- 
TURERS (DRIVES NOT INCLUDED) 

• 10 SLOT MOTHERBOARD INCLUDES CONNECTORS 

• POWER SUPPLY FOR DRIVES AND CARDS 

• DESK AND MAIN/FRAME AVAILABLE SEPARATELY 

• MATCHING PRINTER DESK AVAILABLE 



WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES 
OUR APPLICATION NOTE: ‘BUILDING CHEAP COMPUTERS’ 


INTEGRAND 

8474 Ave. 296 • Visalia, CA 93277 • (209) 733-9288 
We accept BankAmericard/Visa and MaslerCharge 


same as if these two procedures were actually placed 
in the main program. 

There are several other compiler directives that can 
be embedded into the source program. Selected 
portions of the source program can be listed by turning 
on or off the listing option with the L command; a new 
page can be obtained with the P command. These 
directives are embedded in Pascal comment symbols 
just like the INCLUDE directive. 

There are several options that can be specified at 
compile time. One of these allows the compiling of very 
large programs. In this case, the S (for swap) option is 
given. Pascal/M will then overlay some of its routines. 
The result is a saving of computer memory space at the 
expense of execution time. Another compile-time option 
can be used to list the source file on the console or 
printer. Another option will generate a separate file for 
later debugging. Yet another directive allows a quick 
syntax check of the source program by suppressing 
the generation of the P-code file. 

File handling is relatively easy. As an example, the 
Pascal/M source program given in the listing can be 
used to sort a disk file of ASCII records (i.e., lines of 
data). When the program is executed, it asks for the 
name of the original file, then the name of the new file. 
The records, which do not have to be blocked (i.e., 
equal length), are read into the array REC. They are 
then arranged in increasing order with a recursive 
quick-sort procedure. This sorting algorithm is one of 
the fastest. However, it cannot be directly translated 
into Fortran or Basic since it is recursive; that is, it 
calls itself. 

After the records have been sorted, the array is 
written to the new disk file. Several checks are made 
during execution of the program. If the source file does 
not exist or if a blank name is entered, the file name is 
requested again. If the destination file name is the 
same as the source file name, it too is requested again. 
If the destination file cannot be closed, an error 
message is printed. Otherwise, the total number of 
records in the file is printed. This sorting program can 
be used to sort integers or real numbers by redefining 
SORTEL and ARY as integer or real variables. 

With the addition of 14-digit floating-point arithmetic, 
version 4 becomes a very desirable package. □ 
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A Pascal Program to Sort ASCII Records 


PROGRAM fsort(infile, outfile, input, output); 

(* Pascal program to sort a disk file INFILE 
and save the result as separate disk file 
OUTFILE. The file consists of ASCII records. *) 

TYPE 

sortel = string; 

ary = ARRAY[ 1 . . 150] OF string; 

VAR 

count, total: integer; 
infile, outfile: text; 
inname, outname: string; 
rec: ary; 

PROCEDURE (* quick *) sort 
(VAR x : ary; 

n : integer) ; 
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This is a picture 
of all the printers in the world 
that outsell the MX-80. 



The one thing you can't beat in the marketplace is value. 
And there simply isn't a better combination of reliabil- 
ity, print quality, features and price in an 80-column 
printer than the Epson MX-80. Anywhere on earth. 

But while we're pleased to make the best-selling 80- 
column printer in the world, we're hardly surprised. 
Because we decided a long time ago that the way to suc- 
ceed in this business is to build a good product, sell it at 
a fair price, and stand behind it. 

So we built our MX-80 with features like a choice of 
24 different type faces, graphics that rival plotters, logi- 
cal seeking, bidirectional printing and the world's first 
disposable print head. We priced it at under $650. And 
if it breaks, we'll be here to fix it. 

That seems like a straightforward enough policy. But 
when we first introduced the MX-80, the competition 


laughed. Now they're cutting prices, introducing 
"new" models, and running splashy color ads, all in an 
effort to catch up. And they're not laughing. 

But you don't have to take our word for it. You've got a 
choice: you can buy the printer that's been embraced by 



several hundred thousand 
computer fanatics all 
over the world. Or you 
can buy something else. 
And take your chances. 


EPSON 

EPSON AMERICA, INC. 


3415 Kashiwa Street, Torrance, CA 90505 • (213) 539-9140 
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SOFTWARE - HARDWARE - SUPPLIES - DISCOUNT PRICES 



1982 

COMPUTER & 
WORD 
PROCESSING 
SUPPLIES 
CATALOG 


latest edition. ..yours 
for the asking! This direct- 
order catalog features 80 pages of more 
than 1700 supply products. ..many of which are de- 
signed for small business computer applications. Fea- 
tures many popular products such as flexible disks, 
printer ribbons, dust covers, printout binders, cables plus 
many hard-to-find products. And all are available for 
immediate shipment from our two stocking distribution 


centers. 


To receive your FREE catalog, simply call 800-323-0628 
(in Illinois, call 312-377-0990) or circle the Reader Service 
Card number below. 



A Subsidiary of Wallace Computer Services, Inc. 
3626 Stern Drive 1 1615 S. Stockton St. 

St. Charles, Illinois 60174 | Lodi, CA. 95241 


Send for your free copy today! 

CIRCLE INQUIRY NO. 88 


SOFTWARE - HARDWARE - SUPPLIES - DISCOUNT PRICES 


SuperCalc 


TM 


★ ★ ★ ★ 



★ ★ ★ ★ 


Accountants, planners, engineers, 
and business owners have found 
SuperCalc invaluable for day-to- 
day “what IF’ questions, as well 
as "now what?" for those times 
when the unexpected occurs. All 
it takes is a second to enter the 
new figure in the appropriate col- 
umn, and SuperCalc automatical- 
ly calculates the rest of the 
spreadsheet. 

Another feature that makes 
SuperCalc special Is the error 
message display. Down in the 
lower right corner of your screen 
you’ll see a message that lets you 
know where the error occurred. 

So you can immediately correct it 
and proceed with your analysis. 
You can produce a report from 
your spreadsheet simply by ac- 
tivating the output command se- 
quence. 

SuperCalc's editing capabilities 
are more powerful than other 
packages. 


Pencils, paper, and a calculator 
have been replaced. SuperCalc 
and your CP/M computer are now 
the tools of the successful deci- 
sion maker. 

SuperCalc is the trademark of ^ 

Sorcim Corporation. 


• T-MAKER 

• MICROPLAN 
•WORDSTAR 
•TARGET 


TO ORDER, 
CALL NOW 

Prompt Delivery. 


LARGEST 
SELECTION OF 
| CP/M’ SOFTWARE \ 
IN U.S.A. 

CP/M r is a 
registered trademark 
of Digital Research, 
Inc 


SOFTWARE - HARDWARE - SUPPLIES - DISCOUNT PRICES 


STANDARD SOFTWARI 

CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA 02368 

(B17) 933-7220 
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(* a recursive sorting routine *) 

(* From A. R. Miller, Pascal Programs 
for Scientists and Engineers, 

Sybex, 1981 *) 

PROCEDURE qsort 

(VAR x: ary; 

m, ns integer); 

VAR 

i, j: integer; 

PROCEDURE partit 

(VAR a s ary; 

VAR i, j : integer; 
left, right: integer); 

VAR 

pivot : sortel; 

PROCEDURE swap (VAR p, q: sortel); 

VAR 

hold: sortel; 

BEGIN 

hold := p; 

p := q; 

q := hold 

END ( * swap * ) ; 

BEGIN 

pivot := a[(left + right) DIV 2]; 
i := left; 
j := right; 

WHILE i <= j DO 
BEGIN 

WHILE a[i] < pivot DO 
i : ■ i + 1 ; 

WHILE pivot < a[j] DO 
j := j - 1; 

IF i <= j THEN 
BEGIN 

swap(a[i], a[j]); 
i := i + 1 ; 
j := j - 1 
END 

END (* while *) 

END (* partit *); 

BEGIN (* qsort *) 

IF m < n THEN 
BEGIN 

partit(x, i, j, 
qsort(x, m, j) 
qsort (x, i, n) 

END 

END (* qsort *); 

BEGIN (* sort *) 
qsort(x, 1, n) 

END ( * sort * ) ; 

BEGIN (* main program *) 

REPEAT 

REPEAT 

write(' Name of file to be sorted: '); 

readln ( inname ) 

UNTIL inname <> " (* not blank *); 

reset ( inf ile, inname) 

UNTIL not eof (infile); 

REPEAT 

write(' Name of new file: '); 

readln(outname) ; 

IF outname = inname THEN 
BEGIN 

writeln( 'WARNING: both names are the same')-; 
outname := ' ' (* get another name *) 

END 

UNTIL outname <> ' ' (* not blank *); 

purge (outname) (* erase existing name *); 
rewrite( outf ile , outname); 
count := 0; 

WHILE not eof (infile) DO 

BEGIN (* read original file *) 
count := count + 1; 
readln(infile, rec[count]) 

END; 

total := count; 
sort ( rec , total ) ; 

FOR count := 1 TO total DO (* write new file *) 

writeln(outfile , rec[count]); 
close (outf ile ) ; 

IF eof ( outf ile) THEN 

writeln( total , ' records written to new file') 

ELSE 

writeln(' ERROR: File not closed') 

END. 


m, n) (* divide in two *); 
(* sort left part *); 

(* sort right part *) 
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PL/I-80™: Not for beginners* 



Company: 


Why S / 

Microcomputer 
Consultants Co. 

Chose / 
PL/I- 80 ™* 

For 

Business Annlications 


App 


r A Case History / 
By 9 
Paul Franson 

Fr anson/Brough Associates 


\K\ DIGITAL RESEARCH 


For internal savings, product capabilities, code 
speed and upward compatibility — How PL/I-80 
meets these criteria is making software news. 

MC is a successful company selling business 
applications to first time users. 

MC switched from a popular but less efficient 
language. MC benefits from these PL/I-80 (ANSI 
Subset G) features. • Fast design with picture 
specifications for output. • Easy data retrieval 
with BT-80™ file manager. • Improved performance 
with LINK-80™ loading of disk resident overlays. 

• Small fast programs with optimized object code 
and no interpreter. 

Specific examples of PL/I-80 s speed, memory 
conservation, error checking, and control in the 
business environment are cited. 

In a candid interview, Mr. Charles Russell, MC’s 
president, discusses his professional programming 
needs. 


Mr. Russell distinguishes, “ PL/I-80 isn't a panacea. 
It's a programmer's language, ideal for the 
experienced programmer. Just as PASCAL and 
BASIC are good for beginners." 


Worldwide market exposure of your products 
and company through your listing in our CP/M® 
Compatible Software Catalog; news affecting your 
business in a free subscription to ISV FORUM; plus 
comprehensive seminars comprise our ISV Support 
Plan for those who write applications under CP/M. 


Yours free. See why 

MC switched. Then compare 
your language. 

Limited quantity. Respond 
now and receive a bonus 
book, PL/I-80 Command 
Summary, a quick reference 
to 343 PL/I-80 commands 
and error messages. 

I’d like to analyze PL/I-80 
features. Send your Brochure 
& Bonus Book to: 


PL/I-80 

COMMAND 

SUMMARY 


(g] OJGlTW. RESEARCH 


Name:. 


Title:. 


Address: 


DJGJTflL RESEARCH’ 

P.O. Box 579A, Pacific Grove, CA 93950 

CP/M is a registered trademark of Digital Research. Inc. PL/I-80. BT-80 and 
LINK-80 are trademarks of Digital Research. Inc. 
e 1981. Digital Research. Inc. 
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THE POCKET COMPUTER 
AS A TRAVEL GUIDE 


by David D. Busch 

If you own an automobile built after 1977, chances 
are good that there is some sort of microprocessor 
deep within the recesses of your engine bay, quietly 
calculating ignition timing, fuel injection, or some other 
function. In addition, many of us have factory-installed 
or “aftermarket” trip computers that monitor gasoline 
consumption, average speed, estimated time of arrival, 
and other variables. 

It seems certain that most cars will soon have 
microprocessors that monitor maintenance items and 
unfastened seatbelts. Others will tell us the best route 
from point A to point B. Since the computer invasion of 
the automobile is well underway, why not surrender 
early, and put your pocket computer to maximum use 
on long trips? 

Autocomp was written for the Sharp/TRS-80 pocket 
computer, but I’ve purposely avoided using most of the 
model’s special features in order to make it adaptable 
to a wide variety of handheld calculators/computers. 
So, you won’t find a liberal use of BEEP or PAUSE here. 


Important Variables Used in Autocomp 

A$ Menu choice selected by user* 

B Initial odometer reading at start of trip* 

C$ Update or use same data choice* 

D Miles to destination at start of trip* 

E Distance which can be travelled on remaining gas* 
F Update or use sane data flag* 

H Starting hourr 24-hour format* 

I Gallons used from current tank of gas* 

J Stores capacity of gas tank* 

K Gallons put in to fill tank* 

L MF’Gr either estimated? or calculated* 

M Starting minutes* 

0 Current odometer reading* 

F* ETA 

Q Odometer reading at last fillup* 

R Gallons of gasoline remaining in tanK* 

S Miles travelled since last fillup* 

T Average miles per hour for trip* 

U Miles travelled on trip so far* 

V Gas tank capacity. 

U Start minutes minus current minutes* 

X Current hour* 

Y Number of hours travelled so far* 

Z Current minutes 
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Instead, the program will accept input from the user 
as to current odometer reading, time, number of gallons 
of gas put in, and compare them with starting figures or 
the next most recent updated information. It then can 
calculate ETA, average MPH for the trip, most recent 
MPG obtained, approximate number of gallons of gas 
remaining, and about how many miles can be traveled 
(given current MPG) before running out of fuel. 

Because the pocket computers retain their data 
when the unit is turned off, the program can be entered 
once, and then used from time to time during a long 
trip. If a cassette interface is available, the program 
may be sorted and loaded as needed to allow access to 
other programs. You might also consider renumbering 
it so that additional short programs can be stored in the 
pocket computer’s memory and accessed via GOTOs 
or defined keys. 

Bypassing the initialization 

An initialization routine is included in lines 10-90. 
This can be used at the beginning of the trip, and then 
bypassed on each subsequent access by typing GOTO 
1 20, or by entering SHFT A. For those not familiar with 
the pocket computer’s operation, the unit recognizes 
labels as well as line numbers for GOTO-type opera- 
tions. The A in line 120 labels that module so the user 
may use the reserved A key to start the program at that 
point without reinitializing the variables that may have 
been set or updated in previous runs of Autocomp. 

To first use the program on a trip, type RUN, and then 
enter the capacity of your vehicle’s fuel tank, a rough 
estimate of the MPG you can expect from the first part 
of the trip, and the current time. No sophisticated 
timekeeping module was used, in order to keep the size 
of the program down. Simply enter the current hour in 
24-hour format. That is, 1 p.m. is 13, while 11 p.m. is 
23. Minutes are entered normally. No error trap is 
included to filter out ridiculous time entries (i.e. , more 
than 23 hours, 59 minutes, or more than 59 minutes to 
an hour). You are free to add one if you choose. It simply 
seemed more reasonable to expect the operator to 
know how to tell time. 

After the starting odometer reading on the vehicle 
has been entered, a menu appears that asks which 
function is desired: 

(E)TA (M)PG (A)VG. MPH (G)AL 

Only the first letter of a choice should be entered, 
and these correspond to the estimated time of arrival, 
miles per gallon or most recent fillup of gas, average 
miles per hour for entire trip, and gallons of gas remaining 
until empty. If input does not correspond to the legal 
choices, the program branches back to the menu to 
give the user another crack at it. Otherwise, control 
drops down to one of four appropriate subroutines. 

In each of these, the program can display a calculation 
based upon the most recent input of data, or figure 
new totals from updated information. This choice is 
flagged in line 1 40, and the result stored in the variable 
F, which is compared at appropriate points for a status 
of 1 or o. 

To calculate ETA, the user inputs current time and 
odometer reading, and is shown miles traveled and the 
estimated hour of arrival. The program will notice if the 
ETA extends beyond one day (that is, is greater than 


24), and will make a correction to show the correct 
time. It will not figure ETAs longer than one day ahead 
for practical reasons: while we may arrive after midnight, 
few of us ever drive for more than a day straight. 

Average miles per hour for the trip is calculated from 
the same data, and is displayed in whole MPH, with the 
fractions rounded off. 

To figure MPG, the program assumes that the user 
began the trip with a full tank of gas and fills up at each 
opportunity. If you do add a partial tank of gas, simply 
record the number of gallons used, and add these to the 
total the next time you do fill up. Refrain from attempting 
to calculate a new MPG until you top off the tank. 

Each time the tank is filled up, the current odometer 
reading is entered into variable 0, and then the odometer 
reading at the last fillup, Q, is subtracted from that to 
determine miles traveled in K gallons of gas. Then, the 
current reading is transferred to Q for use next time 
(line 550). 

The final function is to calculate the number of gallons 
of gas remaining. The most current MPG is used to 
figure the amount of gas used since the last fillup, and 
the gallons left, and distance traveled before the gauge 
indicates “empty.” 

I kept Autocomp short, but there is room in most 
pocket computers’ memories for enhancements. You 
can, for example, develop an ETA routine that calculates 
exact hour and minute of arrival, rather than just the 
hour that the program supplies at present. You may 
want to add some sort of facility for storing trip infor- 
mation on cassette tape as a means for long-term 
monitoring of MPG and other factors. □ 
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ACCOUNTING SOFTWARE 


WfKB 


SOSBdRNE I or XEROX 820 


Only $269, this system includes: 

General Ledger — detailed reports for company and 
departments, comparative financial statements (month, 
YTD, previous year). 

Accounts Receivable — instant customer account in- 
formation (current and aged) with complete invoicing in- 
cluding open item and statement capabilities. 

Accounts Payable — current and aged payables, com- 
plete vendor/voucher history, check writing, cash flow 
management. 

Payroll — all types of employees. Multiple states, user 
modifiable tax tables, W-2 and 941 printing (month, quarter 
and YTD totals). 

PRICE: $269 for all four packages ($79 each) includes 
source code, sample data and user manuals (540 pg). CA 
residents add 6Y2 % tax. Other disk formats available. 
ALSO AVAILABLE for only $109 
Inventory — especially for retailers or wholesalers. 
Non-numeric part numbers, easy query with partial part 
number, re-order and financial reports. Includes 220 pg. [ 
manual. 
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Sort-Purge-Merge 

Program 


by Gene Embry 



The use of a high level language, such as Basic, to 
sort a large data base presents a number of problems 
to the user of a microcomputer system. Ideally, you 
would like to be able to read the entire data base into 
memory and then manipulate it. The problems are 
related to the language and the amount of read/write 
memory available in the sytem. Generally, the language 
will limit the size of the data array to 255 elements. If 
larger arrays were available, then very quickly you would 
exceed the memory available in the computer. 

A need recently arose to sort by zip code several 
large mail lists. By large we mean in excess of 1 ,000 
records. Initially we did a Shell Metzner sort directly on 
the data file. It worked, but the time was too long and 
the disk drives had to move constantly. 

The program requires about 40 minutes to execute on 
my machine using 1 ,000 randomly generated zip codes. 


If you load this program, along with the comments, you 
will need about 4,500 bytes of memory. Program 
variables require another 4,500 or so bytes. The exact 
number will be a function of the size of strings, the 
number of bytes required per open data file and other 
parameters. Thus, it will fit nicely in almost any small 
business system. 

Each record of the mail list data base consists of five 
fields. The variables of each record are as follows: 

A$ = Name 
B$ = First Address 
C$ = Second Address 
D$ = City and State 
A = Zip Code 

The programs that permit additions, deletions, modi- 
fications and label printing will not be discussed here. It 
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should be mentioned that a deletion of a record is made 
by storing an empty string (A$ = “ ”) in the Name field. 

The system we use is a SWTPC-6800 computer with 
48K of RAM. The dual 8-in. floppy disk is from Smoke 
Signal Broadcasting Co. Each single sided, single 
density disk formats with about 250,000 bytes of 
storage The Disk Operating System (DOS) is Smoke 
Signal Broadcasting, version 5.1. The high level lan- 
guage is Computerware’s Random Basic, version 8.5. 

Four programs are given. 

Listing 1 — SORTML.ZIP 

Listing 2 — CREATE. ML 

Listing 3 — READ. ML 

Listing 4 — FILL. ML 

The first listing is the main program. The second 
program is used to CREATE two files that may be used 
to test SORTML.ZIP. The third program will read data 
that is in the random data file MAIL.DAT. The fourth 
program may be used to fill the data file with real 5-digit 
zip codes. 

In addition to the main data file, MAIL.DAT, there 
is a sequential data file associated with it. This file, 
INFORM.DAT, presently contains six numerics. The 
first is used to indicate how many records have been 
written to in MAIL.DAT. The second is used as a sort 
flag. If it is zero, then no sort is needed. The rest are 
spares, but might be used to store information regarding 
the ID number of the disk, the last time it was modified, 
the number of empty records or other information. 

The main program runs from line number 1 to 999 
with calls made to various subroutines along the way. 
The colon and double colon are used to indicate 
REMarks. The very generous use of comments will 
make it easy to modify the program next year. I try to 
start each major section of code with line numbers 
evenly divisable by 100. All subroutines RETURN on 
line XX90. 

As the program executes, you will be informed on 
the status of each section of the program. The program 
is limited to 1 ,530 records in MAIL.DAT. If a larger data 
base is required, then you must add to the 4000 section 
of the program and increase the size of the subscripted 
variables, Z( ) and R( ) via line number 12. 

Lines 1 to 99 inform you what the program is about 
and allow you the chance to abort. They then open two 
files, MAIL.DAT and INFORM.DAT, and will terminate 
automatically if the file, MAIL.DAT, does not need to 
be sorted. 

Determining number of sorts 

The first of two calls in lines 1 00 to 1 99 is made to 
subroutine 4000, which determines the number of 
times, S, we will need to sort. This is based on the 
number of records stored in MAIL.DAT. This number, 
S, is also the number of sequential files we will need. 

In lines 200 to 299, the filing, sorting and saving of 
each element in array S(255,2) is done with calls to 
three subroutines — 1000, 2000 and 3000. The com- 
ments in lines 1000 to 1090 should be sufficient to 
understand the filing process. A call to routine 5000 is 
made in line 1040. This is where you might purge your 
data file. Any data you want excluded or included in the 
new file should be tested here. The flag, FI , should be 
set to a non-zero number if you want the data included 
in the sorted data. The actual sort is done by the call. to 


subroutine 2000. I have used my favorite sorting tech- 
nique, Shell-Metzner, but use any you might like to 
substitute. The array S(X1,2) is saved in a sequential 
file name “SEC!” + STR$(F) by calling routine 3000, 
where F is the current value of the loop being served in 
the FOR-NEXT loop of lines 200 to 299. 

Following the sorting section, we report on the number 
of records purged. A second call to routine 4000 is 
made in line 280 to reestablish the actual number of 
sequential files needed to hold our data. For example, 
if we initially had 900 names in MAIL.DAT, then the first 
call to 4000 would return a value of 4 for S. If we only 
selected 500 names, then the second call to 4000 
would return a value of 2 for S. This second call is a 
must, due to the way we handle the merge section. 

Two categories of file 

Let us summarize at this point. We now have two 
random data files that are equal in size (R). Both have 
the same name (MAIL.DAT) but are on different drives. 
Disk B (right) has the original unsorted file. Disk A (left) 
contains the empty file, MAIL.DAT. On disk A we have 
some sequential (serial) data files. Each record of each 
file has two numbers. The first number is the zip code 
and the second number is the record pointer to the file 
MAIL.DAT on drive B. Further, each serial file is sorted 
by zip code. The number of serial data files is equal to 
S, as determined by routine 4000. All contain 255 
records with the possible exception of the last one. 

With lines 300 to 399, the merge section starts by 
calling section 7000. This routine performs two tasks. 
First, it opens the temporary data file MAIL.DAT on 
disk A. This file will hold the sorted mail list. Second, it 
opens all the sequential data files created under the 
sort part of the program. It then reads the first record 
from each serial file and stores the two pieces of data 
in the subscripted variables, Z(X) (zip code) and R(X) 
(record pointer). 

A call is then made to routine 7 1 00, which will look at 
each of the current zip codes, Z(X), to find the smallest 
one. When the smallest one is found, it calls subroutine 
7200, which uses the record pointer, R(L1 ), to get the 
record from MAIL.DAT on drive B and saves (puts) it in 
MAIL.DAT on drive A. Then the next record of that 
serial file is brought up into Z(L1 ) and R(L1 ). If the end- 
of-the-file is read, the value of Z(L1) is set to 999999. 
Upon returning to section 7100, the program continues 
to loop until all records in all serial files have been read 
as indicated by L2 being incremented to equal the 
number of serial data files we needed to merge. At this 
point, the return is made to the main program. 

The remaining portion of the program, lines 400 to 
999, transfers the sorted data back to drive B, deletes 
the serial files, updates INFORM.DAT and reports the 
final status of the mail list file. 

On my system, the following time studies were 
observed after generating 1024 records via program 
CREATE. ML. It took about 60 seconds to fill each 
S(255,2) array and then required another 1 77 seconds 
to sort each full array. Saving the array required another 
18 seconds. The merge section took 911 seconds. 
The transfer from disk A to B required about 6 minutes 
and 40 seconds. You may, of course, delete the coding 
from 600 to 699 and use DOS to transfer from A to B 
and save a considerable amount of time.D 

Program on page 148 
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T eLecom m u n ic ations 
ControI 


by Gene Cotton 



Two similar problems that occur periodically when 
dealing with microcomputers are the need to use a 
large timesharing service, and the need to talk to 
another microcomputer. If you are using an 8080 
compatible CP/M disk system, you already possess 
most of the required hardware and software to allow 
your system to simulate an intelligent terminal. In 
addition to your normal CP/M system, you will need an 
acoustical coupled modem and an RS-232 serial port. 

If your system has a spare serial port or if you wish to 
use the printer port, the only additional hardware 
needed is an acoustical coupled modem. I use a Liver- 
more Data Systems 300 baud model 71 A modem. Any 
similar modem should function as well. However, the 
baud rates of the modem and the serial port must be 
the same. 

If the serial port is not configured for a modem, the 
data in/out wires (pins 2 and 3 of the RS-232 plug) will 
have to be cross-connected. This is usually constructed 
from two male 25-pin connectors and three wires. The 
signal ground (pin 7) is wired together between the two 
connectors. The data-in (pin 3) of one connector is then 
wired to the data-out (pin 2) of the other connector. 

How such a modem interacts with the microcomputer 
is dependent upon the program used to control the 
actions of both the modem and the microcomputer. 
Let’s examine the design of such a program and its use 
in the CP/M environment. The accompanying listing is 
intended to introduce some of the techniques that can 
be used in the area of data communication. 

To provide the easiest possible use, the program 
should be a CP/M “.COM” file. This will be accom- 
plished by coding the program in 8080 assembly 
language and using the assembler provided in CP/M. 
The program will be designed to allow your system to 
act as a terminal to either a remote host computer (like 
a timesharing service), or another microcomputer user 
who also has the terminal program running. 

The program will have the ability to transmit a CP/M 
file and to receive data into CP/M files. Since the 
terminal program buffers modem input into memory 
during a “RECEIVE” command, memory requirements 
will vary with the largest file you wish to receive. The 
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terminal program will “SEND” or “RECEIVE” CP/M 
disk files from either disk drive A or B. 

Experience has suggested that the console device 
should be at least twice as fast as the modem. The 
program has been used with both a 9600 baud console 
and a fast video board. It was developed on a system 
using 8-in. floppy disk drives. The modem used in 
development was an originate-only modem. To commu- 
nicate with another microcomputer user, at least one of 
them must have a modem with answer mode capability. 

In order to act as a terminal, the program traps all 
input both from the console and the modem and deter- 
mines which information is sent to the console and 
which is sent to the modem. All input typed at the local 
keyboard is sent to the modem (and optionally echoed 
to the local console). All input from the modem is sent 
to the local output. All input/output may optionally be 
printed by the local list device. 

In addition to console and modem, the program 
maintains a file buffer that is either receiving modem 
data or supplying data for the modem. Control of the 
special features is by a command mode character. 
While in the command mode, the modem will not be 
able to input or output any information. 

To execute the terminal program, enter the CP/M 
CCP and type: 

A>TERM!NAL 

After the terminal program has loaded, it will respond with: 

Terminal Program - Version 2.0 

After the phone has been answered or you have dialed 
a number and established a connection, the program 
simply acts as a go-between for your machine and 
whatever is on the other end of the phone connection. 

At this point you are a terminal. Anything typed at 
your console is sent to the modem. Anything received 
from the modem is typed to your console. Control 
characters will be typed at your console as “ A X”, 
where “ A ” indicates a control character and “X” is the 
uppercase letter, which (when typed with the control 
key held down) produces this character. The NULL 
(hex 00) is ignored as input from the modem and will 
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not be passed to the terminal program. Certain control 
characters will be typed as is, since they have special 
functions. They are CR (carriage return), LF (linefeed), 
TAB and BS (backspace). 

You have certain commands available at your console 
(that are not sent to the modem). Commands are control 
sequences, which prompt with a “?” if not understood, 
or complete the command word(s) when the command 
is valid. 

Commands are entered by typing a special function 
key (make sure it is not used otherwise). The A @ 
(control @ is the NULL character) is assumed for the 
purpose of this discussion. After the command key is 
pressed, the prompt line, 

»Close, Speed, Echo, Linefeed, Print, Quit, Receive, 
Send, Uppercase» 

is displayed. Typing the first letter of any command 
causes the remainder of the command to be displayed 
and the appropriate action is taken. The command lines 
are not sent to the modem. 

The commands are: 

C Close Files 

D Delay Factor Bumped By One 
E Echo Toggle Switch & Auto Linefeed 
L Automatic linefeed after carriage return 
P Print Toggle Switch 
Q Quit and Return to CP/M 
R Receive Data into CP/M File 
S Send a CP/M Text File 
U. Uppercase Lock Toggle Switch 

The expanded explanations of each command follow. 

C ( A @C)(LOSE FILES) 

This command closes any open files. It is used to 
interrupt “SEND” or “RECEIVE” commands and force 
the open file closed. “RECEIVE” files are written from 
the memory buffer to the disk file before closing. 

D ( A @D)(ELAY FACTOR BUMPED BY ONE) 

This represents the amount of time delay after a 
carriage return and line feed is increased each time this 
command is invoked. The delay is needed by some 
systems in order to process the line just sent. The delay 
needed in each instance is found by trial and error. 

E ( A @E)(CHO TOGGLE) 

This indicates whether the echo toggle switch is on/off. 
Echo switch “on” sends any output character to the 
local console, as well as the modem for transmission. 
This feature is useful when the computer with which 
you are communicating doesn’t echo characters (i.e., is 
operating in the half duplex mode). This simulates half 
duplex in the terminal. It is also needed when talking to 
another microcomputer that uses the same terminal 
program, to see what is being sent as well as received. 

L ( A @L)(INEFEED (automatic) TOGGLE) 

When on, this command generates a linefeed after 
each carriage return. It is inactive when the terminal 
program is initially called. 

P ( A @P)(RINT TOGGLE) 

This indicates whether the print toggle switch is on/off. 
When the print switch is on, any character going to the 
local terminal output is also sent to the CP/M list device. 
This feature allows remote files to be printed locally. 


Q ( A @Q)(UIT) 

This enables you to quit the program. Control is passed 
to the CP/M unless a file is open. Any open files are 
closed before control is returned to CP/M. Unclosed 
“RECEIVE” files are written to the disk before closing. 

R ( A @R)(ECEIVE [<disk>:]<filename>[.<ext>]) 
This allows you to receive input from the modem and 
write it out to a CP/M file. All incoming data is buffered 
in memory until an eof ( A Z) is detected in the input 
stream. The memory buffer is written to the CP/M file 
after the eof is detected. The file may have any exten- 
sion, but is assumed to be text (.ASM, .BAS, .DOC, 
etc.). The file may be written to either drive A or B. If 
the file does not exist, it is created. If the file exists, it 
is overwritten, and any previous information is over- 
written. The “d:filename. ext” is converted to uppercase 
before it is used. If the file does not close automatically, 
or if it becomes necessary to close it early, you may 
issue the “CLOSE” command. Because the incoming 
data is buffered into memory and automatically stops at 
the end of available memory, large files will have to be 
broken up into two or more smaller files for trans- 
mission. Buffering became a requirement when it was 
discovered that not all host computers have hand- 
shaking capabilities. 

S ( A @S)(END [<disk>:]<filename>[.<ext>]) 

This enables you to send a CP/M file to the modem until 
an eof ( A Z) is detected in the sending file. It assumes 
the file to be sent is a text file. The file may be on either 
drive A or B. The “d:filename.ext” is converted to 
uppercase before it is used. This command may be 
aborted early by the “CLOSE” command. 

U ( A @U)(PPER CASE TOGGLE) 

This toggles the uppercase lock switch on/off. When 
the switch is on, all lowercase input from the console is 
converted to upper case before being processed. 

After the program was in use for some time, it became 
obvious that the modem was not really required if two 
microcomputers were physically close enough to be 
cabled together. The serial ports to the modems can 
be connected together. There are some problems to 
be recognized. 

The cable connecting the two must swap the data in 
and data out lines. The simplest of all connecting cables 
uses only three wires. On a standard RS-232 connector, 
pins 2 and 3 are the data lines and pin 7 is used for 
signal ground. The two ends of the cable are wired with 
pin 7 connected to pin 7, but pin 2 of one end is con- 
nected to pin 3 of the other end. 

Since the modem is not in the middle, it is no longer 
required to set the baud rate at 300. It is important that 
the two computers be set at the same baud rate. It will 
also be difficult to echo at the receiving computer if the 
baud rate is high. If the sending computer echoes and 
the receiving computer does not, that will generally slow 
the process enough to correct any problems. By manip- 
ulating the delay command, the best sending speed can 
be found without changing the baud rates. If all else 
fails, slow the baud rates until reliable transfers occur. 

Files that are not in text format will terminate transfer 
at the first occurrence of a hex 1 A. If .COM files are to 
be transferred, it is best to UNLOAD them and send 
the .HEX files. □ 

Program on page 152 
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BRAINS- MAINFRAMES 


SUPERBRAINS 



SUPERBRAIN QD 64K 

List $3995 only $2949 

NORTH STARS 

MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 

GRAPHICS + CP/M 
LIST $3999 

ONLY $2999 


Z-89 48K 
List $2895 only $2139 

ADVANTAGE 


TgNiTM 



MONITOR GREEN PHOSPHOR $118 


INTERTUBE III 


TERMINALS Z-19 $718 

only $725 

EPSON 

MX70 GRAPHICS 394 
MX80 FT 598 

MX-80 474 

MX-100 749 



ANADEx 9501 15" WIDE PRINTER 1290 

NEC LETTER QUAL FRICTION & TRAC. CALL 
DIP-81 395 

DIP-84 FT GRAPHICS 595 

STARWRITER LETTER QUAL FT 1824 

MALIBU 200 DUAL MODE 2577 

QANTEX PRINTER 1195 

.A. 400 COMPUTER LIST 399 ONLY 340 

ATARL 800 COMPUTER 1080 799 

WONDERFUL GAMES-EDUCATION 
RCA -COSMAC VP-711 199 

GAMES-BASIC-PROGRAMS-MUSIC 
GUIDED SATELLITE TO SATURN 


TARBELL’S Empire I, II, & III have two 8” 
disk drives. The I is single sided, the II is double 
sided, and the Empire III has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI- 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2200A 
$2195 ONLY $1795 Z80, 64K, I/O, DMA Disk 
controller + CP/M. Powerful & Low Price. 

Model 300-1A is the larger system: 2.4 Mb 8”, 
Z80, 64K, and optional OASIS, CP/M, or MP/M op- 
erating system. LIST $5695 ONLY $4995 

MORROW DESIGNS Decision 1 

features UNIX plus CP/M. Multi user & Multi pro- 
cessing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26Mb. A very 
powerful system at a saving. 
LIST $1725 ONLY $1349 

GODBOUT COMPUPRO Big 8: 

6MHz Z80, DMA Disk Controller, 32K fast static 
RAM, Interfacer 1 I/O board, + CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 

runs CP/M or OASIS. Supports single user & multi- 
user & multi task* Up to 5 megabytes with 8” 
drives optional 10-megabyte hard disk. 
LIST $5035 ONLY $3994 

SEATTLE’S 16 bit COMPUTER is here! 8 MHz 
8086 CPU the fastest S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
86-DOS BASIC-86. #2 128K LIST $4185 
ONLY $3349 #i As above but 64K 
LIST $3190 ONLY $2649 

MicroFrame — MainFrame by TEI — The perfect 

starting point for your Special Computer. IEEE 

S-100. Constant Voltage Transformer! 

12-Slot List $685 Only $614 

22-Slot 825 742 

COMPUPRO — Godbout 20-Slot Mainframe. 

Desktop 825 674 

Constant Voltage Transformer! 


WE SELL GOOD HARDWARE SCJliclfC WE SELL GOOD SOFTWARE 

American [j|j] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1 1 05 
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NORTH STAR 



North Star Horizon 2 

2-5% Disk Drives 
64K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $4195 


only 


$2875 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED 

LIST 

ONLY 

HORIZON-2-32K-DOUBLE DEN 

$3695 

$2625 

HORIZON-2-32K-QUAD DENSITY 

$3995 

$2799 

HORIZON-2-64K-QUAD 

$4495 

$3150 

HORIZON-1 -64K-Q-HD5 

$6695 

$4685 

HORIZON RAM ASSM 48K 

= $679 

64K = $879 

HORIZON DISK DRIVE SALE 

SAVE 

$445 

ENGLISH TO BASIC TRANSLATOR 

$99 

NORTH STAR HARD DISK 18 Mb 

$5375 

$3889 

NORTH STAR TIME SHARING MULTI-USER 

CALL 

ZBASIC 2 TO 5 TIMES FASTER! 


$350 

SECRETARY WORD PROCESSOR 


$99 

WORDSTAR WORD PROCESSOR 


$318 

FLOATING POINT BOARD 

$399 

$319 

OASIS MULTI-USER SOFTWARE 

SAVE 

CALL 

CP/M FOR N* Extra features 

$230 

$220 

MICRO MIKE SOFTWARE 

SAVE 

CALL 

MICRO DISK SYSTEM DD 

$899 

$799 

UCSD PASCAL 11.0 

$199 

$159 

EXTRA PRECISION BASIC 


$50 

NORTHWORD 

$399 

$299 

MAILMANAGER 

$299 

$224 

INFOMANAGER 

$499 

$374 

GENERAL LEDGER 

$999 

$749 

ACCOUNTS RECEIVABLE 

$599 

$449 

ACCOUNTS PAYABLE 

$599 

$449 

INVENTORY 

$999 

$749 

ORDER ENTRY 

$999 

$749 


InterSystems 

ITHACA INTERSYSTEMS 2A 



Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 


LIST $3795 ONLY $2839 

PASCAL/Z + THE FASTEST PASCAL $375 

LIST ONLY 

PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE 

CACHE BIOS SYSTEM 128K2 DRIVES $6995 CALL 
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE 

DPS-1 MAINFRAME WITH Z80A $1795 CALL 

Z80 MACRO ASSEMBLER $125 SAVE 

SPELL— PERFECT SPELLING $295 CALL 

COMPARE— UTILITY SOFTWARE $295 SAVE 

INTEREDIT-TEXT EDITOR $295 CALL 

MORROW 8” DISK 

DISCUS 2D + CP/M* 600K ONLY $848 
DISCUS 2 + 2 + CP/M® 1.2 MEGA B. $1099 
ADD DRIVES 2D = $599 2 + 2 = $795 
DISCUS 2D-DUAL + CP/IVT ONLY $1388 
FREE MICROSOFT BASIC FROM MORROW WITH 
DISCUS SYSTEM OR HARD DISK 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4495 ONLY $3395 
CP/M* IS INCLUDED! 



2 QUME 2 SIDED DATATRAK 8 DRIVES 
IN DUAL CABINET 


$1640 


SAVE ON MEMORY AND PROGRAMS 


SYSTEMS MEMORY 64K A&T $549 
SYSTEMS MEMORY 64K BANK 684 
COMPUPRO 32K STATIC 347 
ITHACA MEMORY 8/16 BIT 64K 845 


CORVUS HARD DISK SAVE 

SSM VIDEO BRD VB3 4Mhz 412 
SPECTRUM COLOR UNKIT 269 
EZ-CODER English to BASIC 99 


ECOSOFT FULL ACCOUNTING 355 
CAT NOVATION MODEM 169 

MEMORY MERCHANT 16K 159 

WICAT 68000 16-BIT CALL 


Which Computers are BEST? FREE 
INSURED SHIPPING AT LOW RATES 
CALL FOR LATEST PRICES, DETAILS 
WE BEAT ADVERTISED PRICES 


FACTORY GUARANTEES 


EXPERT ADVICE 


square 

American [0] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 
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Analog output interface, model 4871, is 
a general-purpose coupler with 
IEEE 488 bus-controlled do analog outputs, 
thus providing 488 bus control of analog 
devices connected to it. The model can 
operate as a listener or a talker, with most 
of its functions user-programmable in 
software. There are four analog-output 
channels (six, optionally), with three 



separate, user-selectable output-signal 
ranges available per channel: 0 to + 10 V, 

- 10 to + 10 V, or -4 to -20 mA. The 
analog output channels are isolated from 
the bus itself as well as from the 4871 ’s 
internal logic; this provides a low-noise 
environment for system applications. Price: 
$1,295. ICS Electronics Corp., 1620 Zanker 
Rd., San Jose, CA 95112, (408) 298-4844. 

CIRCLE INQUIRY NO. 220 


Bipolar PROM, the HM-76641, is a 
monolithic device, utilizing the same basic 
process technology as the Harris 
HM-761 61 16K PROM. The 64K PROM is 
in an 8K word by 8 bit/word format, 
currently available in a 24-pin dip. It has a 
TAA (address access time) of 85 nsec 
maximum. It offers a four-fold increase in 
memory size over currently available 16K 
PROMs in the same 24-pin package and 
with approximately one fourth of the power 
dissipation per bit. Harris Corp., 
Semiconductor Group, P.O. Box 883, 
Melbourne, FL 32901, (305) 724-7800. 

CIRCLE INQUIRY NO. 221 

Fiber optic instrument, the Fotec C fiber 
optic convertor, converts standard multi- 
meters into fiber optic power meters. It 



can be used with any multimeter or volt- 
meter to measure basic fiber optic system 
parameters such as fiber attenuation, 
connector or splice loss, source power 
coupled into fibers, or signal level at the 
receiver. While designed with the require- 
ments of laboratory fiber optic 
measurements as a guide, the instrument 
is also ideal for field service of fiber optic 
installations. Price: $250. Fotec, Inc., Box 
246, Boston, MA 02129, (617) 242-0863. 

CIRCLE INQUIRY NO. 222 


Portable bit finder can examine I/O 
or display the data read from or written to 
any byte of memory within the address 
range of the microprocessor. The module 
works by simply replacing the CPU and 
setting the switches to the desired 
address. Any data written to that I/O or 



address will be displayed in eight LEDs. 
Separate switches allow the user to select 
read or write, or both. Available for CPUs 
Z80, 6502, 6512, 6809, 6800, 6802, 
8080, 8085. Modules to fit other CPUs are 
available on special order. Price: $125. 

CTC Electronics Corp., 11724 W. Olympic 
Blvd., Los Angeles, CA 90064. 

CIRCLE INQUIRY NO. 223 


Function generators, the models 3030, 
3025 and 3015, provide frequency 
coverage from .001Hz to 5MHz in eight 
ranges. Dial frequency accuracy is 
± (1 % rdg + 1 % fs) up to 1MHz. Sine 
wave distortion is less than 0.5% from 1Hz 
to 100kHz. For highest accuracy, Kelvin- 
Varley dividers are used as start/stop 
controls to set the low and high end limits 



of the desired frequency sweep. Sweep 
times are also selectable, from 10 mS to 
100 seconds. Control over linear or 
logarithmic sweep operation is provided by 
a front-panel pushbutton. The 3030 may 


This publication 
is available in microform. 
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"Ydu could have 



...when I saw all of the stock 
and commodity studies, charts 
and detailed history a small 
Apple tm computer could do using 
TAG programs. The computer 
dialed a data bank, collected 
prices on 50 items, then— un- 
attended— turned out 30 pages of 
charts and graphic studies. It did 
all this while its owner and I had 
a cup of coffee. Truly amazing!” 


• Automatic access of daily and history 
data for stocks, commodities, options, 
bonds, and foreign issues — Open, 
High, Low, Close, Volume, 0.1. 

• Graphs and Charts — Bar, Point & 
Figure, Gann 

• Printer and Plotter support 

• On Balance Volume • Stochastic K%D 

• HAL Overbought/Oversold & Momentum 

• Relative Strength • Momentum 

• Moving Averages — all types 

• Welles Wilder— Parabolic, C.S.I., Swing 
Index, Directional Movement 

• Channel Index • Ratios 
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• Trendlines • Channels 

• Oscillators • Histograms 

• Fourier Analysis of Cycles 

• Spreads • % Retracement 

• Detrending • Demand Aggregate 

• Sibbet Demand Index 

• Option to run unattended 

• Complete bookkeeping— commodities’ 
equity, P&S Open/Closed positions, 
statements 

• New programs added and supplied to 
group members 
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Be amazed! See a live demonstration of the software that takes the hard work out of your technical analysis. Call the Technical 
Analysis Group today; our friendly group will arrange for you to view a free demonstration at a computer store near your home 

or office. Call (800) 535-7990 or (504) 895-1474. 

THE TECHNICAL ANALYSIS GROUP 

P. 0. Box 15952, New Orleans, LA 70175, USA 

CANADA: (519) 433-7000 EUROPE: (0049) 211-325252 ENGLAND: 01 588-4911 AUSTRALIA: 02 233-6822 
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also be externally swept by applying a 0.5 
volt ramp signal to the VCF input. B&K 
Precision Product Group, Dynascan Corp., 
6460 W. Cortland Ave. t Chicago, IL 60635, 
(312) 889-9087. 

CIRCLE INQUIRY NO. 224 

Flatbus, the ZX-602, is a two-slot imple- 
mentation of the multibus. It allows any two 
multibus cards to be connected together 
to form a powerful two card system that 
can be panel-mounted in a space no more 
than two inches thick. Two additional mass 
terminating connectors are provided on the 



ZX-602 to take special advantage of the 10 
possible with Zendex’s ZX-85 CPU card. 
The two connectors are meant to be wired 
to the ZX-903 reset and interrupt panel 
and the ZX-904 parallel 10 unit. Price: 
$550. Zendex Corp., 6680 Sierra Lane, 
Dublin, CA 94566, (415) 829-1284. 

CIRCLE INQUIRY NO. 225 

PROM burner, Apparate PROM blasting 
system, is unique in that it will program 


nine different EPROMs on the same board. 
The system will program model 2704, 
2708, 2716, 2732, 2508, 2516 and 2532 



EPROMs. The package includes interface 
card, a complete set of personality modules, 
software on disk and a detailed instruction 
manual. Price: $149. Apparat Inc., 4401 S. 
Tamarac Parkway, Denver, CO 80237, 
(303) 741-1778. 

CIRCLE INQUIRY NO. 226 

Compact microcomputer, Episode, 
containing 64K RAM, dual serial I/O, 
parallel (Centronics) interface, floppy disk 
controller and battery powered calendar 
clock occupies a single 6-in. by 8-in. card. 
The computer offers a choice of storage 
capacities up to 1.6M bytes on dual 5!4-in. 
floppy disk drives. This fully contained 
computer occupies about the same desk 
space as a legal document and is designed 
to interface with a wide variety of 
peripherals. Versatility is assured through 
the computer’s ability to interface with 
most CRT terminals and printers. Price: 


$2,550 including CP/M operating system 
and Supervyz. Epic Computer Corp., 



7542 Trade St., San Diego, CA 92121, 
(714) 569-0440. 

CIRCLE INQUIRY NO. 227 

Multipurpose work processor system is 

designed for small businesses, professionals 
and individual business applications in large 
corporations. DECmate provides users with 
a variety of office applications and data 
processing software, an enhanced version 
of Digital’s word processing software list 
processing, alphabetic and numeric sort, 
and communications. The system is also 
programmable in several languages including 
Basic, Fortran and Dibol. The system’s 
video display features include a 132-column 
presentation and high-speed chart graphics. 
In its base configuration, the system 
includes a dual-diskette unit, capable of 
storing up to 1 25 pages of text per 
document diskette, and an LA34 desktop 
matrix printer. It is also available with an 


V.I.P.’s Call A.E.I. 

V.I.P's call A,E.I. because A.E.I. tests before shipping, has expertise on all items offered, and is 
price competitive. 




TELEVIDEO COMPUTER 

List Sell 

System 1 Computer 3995 CALL 

System 2 Computer 8995 CALL 

System 3 Computer 19995 CALL 

TS-80 user station 1795 CALL 



TELEVIDEO TERMINALS 



NORTHSTAR HORIZON 
COMPUTERS 

List Sell 

HRZ-2D-32K 3695 2495 

HRZ-2D-64K 4195 2895 

HRZ-2Q-32K 3995 2890 

HRZ-2Q-64K 4495 3250 

HDS-18 Hard Disc 5374 3890 

□a 


NORTHSTAR SOFTWARE 


List Sell 

ADV-2Q-64K 3995 CALL 

SIO Board 175 CALL 

PIO Board 200 CALL 

FPB Board 399 CALL 

Graphics Option 299 CALL 



SYSTEMS GROUP 


Decision 1 BASIC 1725 1350 

Decision 2 CALL CALL 

65K Static Ram 1000 780 

Switchboard I O 259 210 

Select drives from Morrow disc systems 

for desired configuration 



MORROW DISC SYSTEMS 



ZENITH DATA SYSTEMS 

List Sell 

VM-121 Green Monitor 160 125 

Z-19 Terminal 995 750 

Z-89 Computer 2895 2140 

Z-90 Computer 3195 2490 

- - Call lor Accessory Pricing— 
Peachtree Software Available 


MICROPRO SOFTWARE 


910 Terminal 
912C Terminal 
920C Terminal 
950 Terminal 


List Sell 

699 585 

925 675 

995 730 

1 195 950 



NEC PRINTERS 


List 


Northword D/Q 399 

Mailmanager D O 299 

Infomanager D O 499 

General Ledger D/Q 999 

A/R D'Q 599 

APD/Q 599 



TEXAS INSTRUMENTS PRINTERS 


2800 Computer 
DM -6400 Memory 
DMB 64O0 Memory 
CPC 2813 CPU*I O 
FDC-2801 Controller 


List Sell 

5035 3595 

760 585 

995 735 

460 365 

465 370 



OUME PRINTERS 


Discus 2D 1 Drive 
Discus 2D 2 Drive 
Discus 2*2 1 Drive 
Discus 2*2 2 Drive 
M26 Hard Disc 
M20 Hard Disc 


List Sell 

1095 850 

1875 1450 

1395 1150 

2495 1945 

4495 3525 

4795 3850 


MODEMS 


Wordstar 
Apple Wordstar 
Spell star 
Mai I merge 
Datastar 
Supersort 


List Sell 

495 300 
375 275 
250 190 
150 100 
350 250 
250 190 


DISCS-CABLES 



List 

Sell 


List 

Sell 


List 

Sell 

3510-1 30CPS Serial 

2450 

2050 

TI-810 BASIC 

1895 

1495 

Sprint 9 35CPS R/O 

1995 

1700 

7710-1 55CPS SERIAL 

CALL 

CALL 

TI-810 Full ASCII 

1995 

1580 

Sprint 9 45CPS R/O 

2300 

2000 

7720-1 KSR Serial 

CALL 

CALL 

TI-810 FLO CP 

2195 

1/60 

Sprint 9 55 CPS RO 

2400 

2050 

5510-1 55CPS Serial 

3055 

2495 

T 1-820 R/O BASIC 

1995 

1625 

Full Control Option 

155 

150 

5520-1 KSR Serial 

3415 

2895 

T 1-820 KSR Package 

2395 

1950 

Memory Option 

150 

150 


Cat Modem 
D-Cat 
Auto- Cat 
Apple- Cat 

DC Hayes Micro-100 


List 

189 

199 

249 

389 

379 


Sell 

140 

150 

190 

310 

330 


List 


Memorex 5 ID 47 

Memorex 5 2D 55 

Memorex 8 ID 65 

■ Memorex 8 2D 

RS-232 5' Cable 30 

RS-232 10 Cable 40 


Sell 

27 

36 

40 

45 

20 

25 



—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM- 
PRICES CHANGE DAILY— CALL OR VISIT FOR CURRENT PRICING 

> AUTOMATED EQUIPMENT, INC. (714) 963-1414 

18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 (800) 854-7635 


124 INTERFACE AGE 


CIRCLE INQUIRY NO. 6 


JANUARY 1982 





FMS-SC 

Organizes Your 
Organization 


r MS-80, a data base management system, offers 
the user a quick and easy way to organize and 
efficiently manipulate data so sound decisions 
can be made on facts displayed. 

FMS-80*** 


is the 

most power- 
ful stand 
alone DBM 
program 
available to 
the micro- 
computer 
industry. 

Completely 
menu driven , j\ A - u 
and writlJB 
in as seinf 
language 
it offers 

these features: . 


User definable 
File Definitions 
Screen Displays 
Reports (with 
math and field 
break analysis) 

Selection Criteria 
(on any or all 
fields) 

Menus (that ap- 
plications programs 0 

can be selected from) 
Instantaneous data query on 
indexed records. 

Mathematical manipulation 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Maintenance) 
Easy to use video “how to” 
training tapes are available. 
Manipulation of up to 19 differ- 
ent data files (using EFM) 
at one time and display- 
ing this information 
on the screen, gene- 


rating reports, generating other data files or on- 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub- 
routines in EFM 

FMS-80 is able to read data files that other 
programs have generated 
No restrictions to record size other than avail- 
able RAM memory space 
Operates under CP/Mf MP/M* or CDOS** 


FMS-80 allows the flexibility to quickly create 

programs that 
allow data to be 
' entered in a 

~ I form that 

$ ^ ^ a secretary 

recognizes 
and 
generates 
reports 

^ that the 

manager requires. 

If you’re continuously asked to 
do applications programs and 
don’t have time to do it in 
BASIC, consider FMS-80. 

For additional 
information contact 


Systems Plus, 
3975 East Bayshore, 
Palo Alto, CA 
94303. Phone 
415/969/7047 


Systems Plus 


000 TM of DJR Associates 
0O TM of Cromemco, Sunnyvale, CA 
°TM of Digital Research, Pacific Grove, CA 
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LAI 20 2160-words-per-minute draft printer 
or LQPSE letter quality printer with optional 
sheet feeder. A roll-around minidesk and a 



second dual-diskette drive, for a total of 
375 pages of on-line storage, can be 
added. Digital Equipment Corp., Maynard, 
MA 01754, (603) 884-5101. 

CIRCLE INQUIRY NO. 228 

Desk-height 68000 computer system 

consists of a floppy disk, Winchester hard 
disk with tape cartridge backup, and the 
computer— all housed in a standard 19-in. 



rack. The Winchester hard disk has a 
storage capacity of 20M bytes. An additional 
20M bytes of storage is available as an 
option. The 8-in. IBM compatible floppy 
disk drive is provided with complete support 
software to enable media from IBM and 
CP/M to be converted. The floppy disk 
drive can also be used for field service test 
programs. The 8-MHz 68000 processor 
uses a 16-bit external data bus, but 32-bit 


internal values. The system has 16M bytes 
cf addressable memory. An 8-color 80 by 
24 14-in. CRT display is standard. Q1 
Corp., 125 Ricefield Lane, Hauppauge, NY 
11781, (516) 543-7800. 

CIRCLE INQUIRY NO. 229 

Upgraded versions of the Microstar II 
small business system involve memory 
expansions for the standard 1 28K to 256K 
or 384K. Factory-installed 128K increments 
will be offered for $3,000 each. The basic 
Microstar II includes 128K, 2.4M bytes of 
diskette storage, plus software and will 
support up to four users. Options include 
20M-byte hard disk, video display terminals 
and application software. Base con- 
figurations sell for $12,000 and are 
available under lease. Micro Five Corp., 
17791 Sky Park Circle, Irvine, CA 92714, 
(714) 957-1517. 

CIRCLE INQUIRY NO. 230 

Word processing system, model 685, 
includes a processor with 64,000 bytes of 
memory, a keyboard, a half-page video 
display, a 5 million character fixed 
Winchester disk, an intelligent disk 
controller, a communications port and a 
built-in 655,000 character diskette for 



making copies of data. The machine offers 
plug-in, field expandable options, including 
additional memory of up to a total of 
192,000 bytes, a full-page video display, 
additional communications ports and up to 
two more 5 million character disks. Price: 
$12,995. Compucorp, 1901 S. Bundy Dr., 
Los Angeles, CA 90025, (213) 820-2503. 

CIRCLE INQUIRY NO. 231 


Portable microcomputer system allows 
up to 1 0 modules to be added to a 
Rockwell Aim 65 microcomputer, within a 



single enclosure. Using commercially 
available modules from many suppliers, the 
microcomputer system can drive floppies 
and minifloppies, cassettes, D to A and A 
to D modules, solid state relays, CRTs and 
printers. A disk operating system, software 
and application engineering are also offered. 
The AME 1000 includes the AME 400 
enclosure, DMB 200 motherboard and DPS 
512 power supply. Price: $625. Dynatem, 
20881 Paseo Olma, El Toro, CA 92630, 
(714) 855-3235. 

CIRCLE INQUIRY NO. 232 

1 to 20M-byte system, the Empire, 
includes a Z80 4 Mhz CPU with memory 
management, timer and full interrupt 



capability, two RS232 serial ports with 
handshaking, 64K bytes of RAM 
(expandable to 256K bytes), double 


TURN PROJECTS INTO PROFITS 


AO 



pms-ll 


★ True Critical Path Scheduling- 

• Early & late start and finish 

• % complete or actual start /finish 

★ Designed for Floppy or Hard Disk- 

• 1 000 Activities per project 

• Multi-drive access 

★ Easy to Use: 

• User friendly/ menu driven 

• Extensive input editing and 

error detection 


Features: 

★ Comprehensive Management Reporting- 

Flexible report writer 
Gantt Chart 

Activity-on-arc diagram 
Funding schedules 

Net change for "What If" comparisons 
Budget vs. actual material, labor 
and burden dollars 
Conforms to C.E. ER 1-1-11 and 
ASPR 7-604.7 amended 


MAXIMUM PROJECT CONTROL 
ON A MICRO BUDGET. . . 

REQUIRES 

• 64K 

• CP/M™ with CBASIC2™ 

• Addressable Cursor 

• 2 or more 8” Diskettes 

• 132 Char Printer 

SEND FOR FREE LITERATURE 

NORTH AMERICA MICA INC. 

1 1 772 Sorrento Valley Rd. 

San Diego, CA 921 21 
714-481-6998 


CP/M REGISTER TRADEMARK OF DIGITAL RESEARCH • CBASIC2 REGISTER TRADEMARK OF COMPILER SYSTEMS 
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Double your 

disk storage capacity. . . 



simply by switching 


If you have an Apple, TRS-80, Zenith, North Star or 
any other single-sided 5Va" disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money. 

Each disk comes with some impressive specifica- 
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 


to Omni s new 
reversible disk. 

Call Omni toll-free today. Get premium disks. Twice 
the capacity. A full money-back guarantee. 
Unbeatable price. And if you order a ten pack now, 
a free $5.00 storage case as well. 



Omni Resources Corp. 

4 Oak Pond Avenue, Millbury, MA 01527 
(800) 343-7620 In Mass. (617) 799-0197 

Dealer inquiries invited. 

Software Houses: We also offer duplicating and 
formatting services. 


$26.00-Five pack 

(Equivalent to lO single-sided disks) 

$50.00-Ten pack 

(Equivalent to 20 single-sided disks) 

Free 

Protective plastic 
storage case with each 
lO pack ordered 

Order toll-free (800) 343-7620. 
In Mass. (617) 799-0197. 



Send the following Flip/Floppy disks. 

I understand they have a full 90 day money-back 
guarantee if I'm not completely satisfied. 

System & model # 

Five packs @ $26.00 S 

Ten packs @ $50.00 # $ 

* includes plastic case 

Shipping and handling $ T5Q 

5% sales tax (Mass, only) $ 

Total $ 

Check (to Omni Resources) C.O.D. 

Master Card Visa 

Card # Exp. 

Name 

Address 


Tel 
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WE WROTE 
THE BOOK ON 


MICRO- 

COMPUTERS! 


MICROCOMPUTER 

BUYER’S 

GUIDE 



Readers write to say: 

“I was not disappointed. Your 
book is original, concise, and 
well-written ” 

RHW, New Jersey 

Book reviewers write: 

“...one of the most helpful... A 
business can get a lot of shop- 
ping done by letting its fingers do 
the walking through this well- 
organized and adequately de- 
tailed collection ." 

INC. Magazine, October '81. 
# 

Webster's Microcomputer Buyer's 
Guide gives you side-by-side 
detailed summaries of over 150 
microcomputer systems from 
over 50 major micro suppliers 
from AI Electronics td Zilog. It’s 
designed to aid both first time 
and experienced computer users 
, in choosing a micro system to 
suit their application by reviewing 
what’s available in peripherals 
and software as well as hardware. 

m 

This 326 page, easy-to-read 
reference (designed tp save you 
months of effort) is yours for just 
$ 27.50 (California, $ 29 . 00 ); 
just send your check to: 
COMPUTER REFERENCE 
GUIDE, 135 South Harper Ave., 
Box F, Los Angeles CA 90048, 
or call (213) 852-4886 and 
charge it to Visa, MasterCard, or 
American Express. 


density floppy disk interface, two double 
density floppy disk drives, cabinet, power 
supply and cables. The timer, interrupts 
and memory management make it easier to 
build multi-user systems. The systems 
software includes: the Dig'tal Research 
CP/M 2.2 disk operating system, Tarbell 
Disk Basic, Tarbell data base system and 
all manuals and documentation. The 
applications software available includes 
word processing, inventory control with bill 
of materials, mailing lists, general ledger, 
payables, receivables, payroll with cost 
accounting and order entry. Tarbell 
Electronics, 950 Dovlen PI., Suite B, 
Carson, CA 90746, (213) 538-4251. 

CIRCLE INQUIRY NO. 233 


Computer system, the Penputer PS-850, 
utilizing a method of menu input by tablet 
and pen-style detector, features easy 
operation, reduced operation time, fewer 
errors in input and the absence of elaborate 
coding. Standard specifications are: 16K 
ROM, 64K RAM main memory; input of up 
to 81,000 items; a 14-in. CRT display with 
80 characters by 24 lines, total characters 
(alphanumeric and symbols)— 1 ,920. An 
8-in. floppy disk with two drives also 
features double-sided, dual density— 
IM-byte by 2. A dot-impact printer 
accommodating 120 characters/second 
and 80 characters/line is compatible with 
the system. Acceptable software is 
Basic-80, CIS-Cobol and Fortran-80. Pentel 
of America, 2715 Columbia St., Torrance, 
CA 90503, (213) 775-1256. 

CIRCLE INQUIRY NO. 234 


Processor and workstation, the 8600, 
features a large amber screen, a powerful 
central processor and a basic memory of 
1 28K bytes of data plus parity that is 
expandable to 256K bytes. The memory 
consists of 16K-bit MOS dynamic memory 
chips and includes parity for improved 
reliability. Disk data transfers take place 
over high-speed direct memory access 
paths using gate array technology. 



Datapoint Corp., 9725 Datapoint Dr., San 
Antonio, TX 78284. 

CIRCLE INQUIRY NO. 235 

CPU board provides a full speed MC68000 
as the CPU for a Multibus based system. 
256K bytes of on-board RAM permit the 
MC68000 to execute code at full speed. 
The board is compatible with the proposed 
IEEE P796 at a compliance level of 
D1 6M20I1 6V02L. Edge connectors for a 
logic analyzer are provided to ease 
debugging. Bus timeout protection, simple 
memory protection and interrupt type 
selection are also provided. TSD Display 



Products, 35 Orville Dr., Bohemia, NY 
11716, (516) 589-6800. 

CIRCLE INQUIRY NO. 236 

Operating system software, WDC1 1 , is 
a family of multifunction Q-bus controllers. 
The unit, contained on a single dual-width 
card, plugs directly into the Q-bus 
backplane, and through its bipolar micro- 
controller and ROM firmware can cause 
popular independent and floppy disks to 



emulate a variety of DEC devices. It serves 
three functions at once: with Winchester 
disks, it emulates DEC’S RK05 or RL01/2 
hard disks, and with floppy disks it 
emulates DEC’S RX02 floppy. It provides 
an on-board ROM book for system initiali- 
zation. The unit has an inherent ability to 
handle Winchester backup to a floppy, all 
in a single controller, thus neatly eliminating 
one of the two controllers usually required. 
Price: $2,000. Andromeda Systems, 9000 
Eton Ave., Canoga Park, CA 91304, 

(213) 709-7600. 

CIRCLE INQUIRY NO. 237 

CPU card gives H-8 computer owners a 
choice of two CPUs. The Z80 CPU card is 
designed to replace the 8080A CPU. It 
includes a Z80 CPU. The HA-8-6 CPU card 
is compatible with all current Heath disk- 
based software for the H-8 computer. This 
new CPU card also includes all features of 
the HA-8-8 extended configuration option 
—eliminating the need to purchase the 
extended configuration option separately 
before adding the Heath CP/M operating 
system or the Heath H-47 8-in. floppy disk 
system. Price: $199. Heath Company, 
Benton Harbor, Ml 49022, (616) 982-3210. 

CIRCLE INQUIRY NO. 238 

High density static memory module with 
up to 24K bytes of static RAM and sockets 
for up to 16K bytes of EMPROM/ROM 
includes write protect, over voltage and 
reverse polarity protection, and is available 
for either 1 MHz or 2 MHz operation. The 
module, GMS6508, is fully compatible with 
Motorola’s Exorciser II and Rockwell’s 
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COMPUTER 
TUTOR 

CORPORATION 

DISCOUNT 

• HARDWARE 

• SOFTWARE 

• FURNITURE SALES 

NO OUT OF STATE SALES TAX 

90 DAY WARRANTY 

WE’LL BEAT ANY PRICE!!! 



Save on These Products and More 


— Certified Teachers — 

For Computer Educational 
Tutoring Courses 
Pre-School • Adults > 


• APF’s Imagination Machine 

• Apple 

• Atari 

• Cromenco 

• Centronics 

• Corvus 

• Digital 

• Diablo 

• Exidy 

• Epson 

• IBM 

• Leedey 

• Lear Siegler 

• Lexicon 


• Mountain Hardware 

• Micro Term 

• NEC 

• Novation 

• North Star 

• Osburn I 

• RCA 

• Shugart 

• Texas Instruments 

• Teletype 

• Televideo 

• U.S. Robotics 

• Xerox 

• Vector Graphic 


COD or Credit Card 


PHONE 

In State (504) 362-1587 
Out of Town 1-800-535-4183 


3221 Behrman Place • Suite 203 • New Orleans 70114 


VISA 
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Aim 65 and System 65. Each module is also 
socketed to accept up to 16K (16,384 by 



8) of EPROM/ROM (2532 type), organized 
in four 4K sections. Base memory address 


and enable/disable switches are provided for 
custom memory configurations. Price: $560. 
General Micro Systems, 1320 Chaffey Ct., 
Ontario, CA 91762, (714) 621-7532. 

CIRCLE INQUIRY NO. 239 

4-Port serial I/O interface, the CCS 

2710, permits independent programmable 
port control, using four 8250 asynchronous 
communications elements. The programmer 
has extensive control over I/O format and 
operation. Each port has full handshaking to 
allow interfacing to a wide range of RS232C 
peripherals. The system interface meets 
IEEE proposed S-100 standards. Driver 
routines and/or other programs may be 
stored on-board in a user-supplied 2K 
EPROM. The base address of the ROM is 
jumper-selectable at any 2K boundary. If 



Turn your surplus into 
WORKING DOLLARS! 


Call or write TODAY for your 
FREE booklet, “Convert Surplus Minicomputers 
Into Cash” 

• FREE catalog of Data General values 


S124IA 


DATA GENERAL USERS! 


We 
want 
to 

BUY 

your 

DATA GENERAL 
MINICOMPUTER 
EQUIPMENT 




NEWMAN •SB 

1250 N. Main P.0. Box 8610 Ann Arbor, Ml 48107 

(313) 994-3200 


a hr 


Member 

Computer Dealers 
& Lessors Association 


CIRCLE INQUIRY NO. 61 


the phantom output is jumper-enabled, the 
ROM routines will overlay the system 
monitor or other memory sharing the 



ROM’s addresses. California Computer 
Systems, 250 Caribbean Dr., Sunnyvale, 
CA 94086, (408) 734-5811. 

CIRCLE INQUIRY NO. 240 


Bus controller card, HS-488, provides a 
simple means for multibus system 
communication among IEEE compatible 
instruments and peripherals at a transfer 
rate of 0-40,000 bytes/second. The 
package simplifies programming by providing 
an easy-to-use software driver sample with 
each bus. The driver subroutine (8080 
assembly language) provides simple 



commands including device addressing, 
sending and receiving data and directing 
other devices. ISIS or CP/M compatible 
disks are available options. Price: $895, 
including HS-488 bus, 3 ft. cable, and 
sample software driver. Information 
Development and Applications, Dept. 488, 
10811 Tucker St., Beltsville, MD 20705, 
(301) 937-3600. 

CIRCLE INQUIRY NO. 241 


EPROM single chip microcomputer, the 

NS87P50, includes a plug-in adapter that 
accepts two additional packages: a 24-pin 



EPROM (the 2758A, 2716 or 2732) which 
replaces the normally on-chip ROM of the 
INS8048 series, and a program module 
(IPM) that selects either the INS8048, 
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AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 

FEATURES 



— 

a a 



Model 2812/14/24 


• IEEE S-100 Bus Compatible Systems, Z80A 
Based 

• Two 8-Inch Drives: Single or Double Sided, 
Double Density Floppy Disk Drives or 10MB 
Winchester Hard Disk Drive 

• 20MB Winchester and Tape Backup 

• 8-Slot Shielded and Terminated Motherboard 

• System Software Selection includes CP/M*, 
MP/M* or OASIS* 

• Single-User or Multi-User Systems, 
Expandable to 6 Users 


• Table Top or Rack Mountable 

•Two Switched AC Outlets on Rear Panel 

• One Year Warranty on Entire System 

2812 CP/M, 2 Single Sided Floppies $3775.00 

2814 CP/M, 2 Double Sided Floppies 4425.00 

2819 CP/M, '1 10 MB Winchester & 

1 Double Sided Floppy 6675.00 

2824 MP/M, 2 Double Sided Floppies.... 5235.00 
2829 MP/M, 1 10 MB Winchester & 

1 Doubled Sided Floppy.... 7500.00 



Model 2819/29 


S-100 PRODUCTS 



QUALITY HAM FROM SYSTEMS GROUP 


• Z-80 4 MHZ operation with no wait states 

• IEEE compatible timing - 200 NS 4116’s 

• Factory assembled, tested & burned in 

DMB6400 64 K (Bank Select, shown) $ 740.00 


DM6400 64 K 540.00 

DM4800 48K 510.00 

DM3200 32K 475.00 



CONFIGURE A COMPLETE S 100 SYSTEM 
WITH 2nd GENERATION* PRODUCTS 
FROM SYSTEMS GROUP. 

• CPC 2810 (shown) Z-80 A processor board 
(4.MHZ) with 4 serial & 2 parallel 

ports $369.00 

• CPC2813 - same as CPC2810 but 2 serial 

ports only $345.00 

• FDC2801/8 - 8” floppy disk controller 

board, up to 4 single/double sided drives, 
single or double density $349.00 

• INO-2804 - 4 channel serial I/O 329.00 

• CRA- 100 - Cromix* adaptor board.. 55.00 

CALL US FOR OUR MOST 

CURRENT PRICES! 


•2nd Generation is a trademark of Measurement Systems 
and Controls, Inc. Cromix is a trademark of Cromcmco, 
Inc. CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 


PAPER TIGER 
PRINTERS 


IDS 460G 9x9 Dot Matrix Printer $890.00 

IDS 560G Wide Carriage Printer 1099.00 


TERMINALS 

ADDS Viewpoint $569.00 

Tele Video 910 579.00 

Tele Video 91 2C 679.00 

TcleVideo 920C 729.00 

TcIcVidco 950 929.00 


8” DISK DRIVES 

Shugart 80 1R $399.00 

NEC FD1 160 (double sided) 569.00 


DYNAMIC RAMS 

41 16 (200ns) set of 8 $24.00 

4164 ( 64 K x I ) $18.00 


wabasK 

8” or 5 V4” flexible diskettes certified 100<7o error 
free with manufacturer’s 5-year limited warranty 
on all 8” media. Soft-sectored in boxes of 10. 


514” available in 10-sector. 

(Add $3.00 for plastic library cases) 

8" single sided, single density $27.50 

8” single sided, double density 35.50 

8" double sided, double density 45.50 

5 W” single sided, single density 27.50 

5 1 4 ’’ single sided, double density 29.50 


6502 PRODUCTS 



6502 DM 


BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 
AIM 65 KIM SYM PET S44-BUS 

• Plug compatible with the AIM-65/SYM expan- 
sion connector by using a right angle connec- 
tor (supplied). 

° -Memory board edge connector plugs into the 
6800 S44 bus. 

• Connects to PET using an adaptor cable. 

• Uses + 5V only, supplied from the host com- 
puter. 

• Full documentation. Assembled and tested 
boards are guaranteed for one full year. 
Purchase price is fully refundable if board is 
returned undamaged within 14 davs. 

Assembled with 32K RAM .$349.00 

& Tested with 16K RAM 329.00 

Bare board, manual & 6 hard-to-get parts. 99.00 

PET interface kit. Connects the 32K RAM board 

to a 4K or 8K PET $ 69.00 

AIM Professional Enclosure. ..$175. 00 


TERMS: Minimum order $15.00. Minimum ship- 
ping and handling $3.00. Calif, residents add 6 °Io 
sales tax. Cash, checks, Mastercard, Visa and pur- 
chase orders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 
INTERNATIONAL ORDERS: Add 15% to pur- 
chase price jor all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will he returned 
with your order. All prices are U.S. only. 



COfTPUTER DEVICES 


1930 W.COUIAS AVE. 
ORAAGE, CA 99668 
(714)633-7980 


VfSA’ 
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8049 or 8050 mode of operations. The 
piggyback microcomputer contains the 
system timing, control logic RAM data 
memory, EPROM and program module, 
plus 27 I/O lines to implement prototype 
program development emulation. National 
Semiconductor, 2900 Semiconductor Dr., 
Santa Clara, CA 95051, (408) 737-5000. 

CIRCLE INQUIRY NO. 242 


Sound-generator chip, SN76489AN, 
offers three independently programmable 
tone generators plus a multi-pitched noise 
source. The tone generators and noise 
source of the SN76489AN each have an 
individually programmable attenuator, making 
the device capable of generating a wide 
range of sounds— while requiring fewer 
components and less processor time than 
conventional sound-generation methods. 



Offering TTL compatibility and a parallel 
8-bit interface, the chip is compatible with 
most popular microprocessors. Price: 
$4.26 each in 1,000 quantities. Texas 


Instruments, Central Literature Response 
Center (SC-305), P.O. Box 202129, Dallas, 
TX 75220. 

CIRCLE INQUIRY NO. 243 


Video workstation, the 8220, is a full- 
function terminal and features ergonomic 
housing, a detached keyboard, an amber 
screen and optional tilt-swivel base. With a 
screen that measures 12 inches diagonally, 
the terminal displays 1 ,920 characters in 
24 lines and 80 columns. The screen can 
be divided into windows, so that a menu 
can remain on one part of the screen while 
the rest is being used dynamically. The 
unit’s character font includes all standard 
ASCII characters on a 7 by 9 dot matrix. 
Character fonts can also be downloaded 
from the host processor. Datapoint Corp., 
9725 Datapoint Dr., San Antonio, TX 
78284, (512) 699-6095. 

CIRCLE INQUIRY NO. 244 


Parallel printer for use with Cromemco 
systems prints 9 by 7 dot matrix characters 
at a rate of 150 characters per second. 

The 3715 model printer can print both 
upper-case and lower-case characters. It 
can also print character sets for both 
English and French. Using host generated 
control codes, character densities of either 
10 characters per inch or 16.36 characters 
per inch are available. Both the 10 and 
1 6.36 character densities can be elongated 
in a line by host generated codes. 
Elongated characters are printed double- 
width. The 3715 has a three-way paper 
handling system that accepts 9!/2-in. wide 


standard computer fanfold forms, QVz-m. 
wide roll paper and 814 -in. wide single 



sheets. Price: $1,295. Cromemco, 280 
Bernardo Ave., Mountain View, CA 94043, 
(415) 964-7400. 

CIRCLE INQUIRY NO. 245 


Printer/plotter, the V-80, provides high 
throughput in a quiet, compact package. 
One unit can provide the functions of three 
separate peripherals— a line printer, plotter 
and CRT hard copy device. The V-80 prints 
up to 1 ,000 lines per minute, over three 
times faster than competitively priced 
impact printers. This speed can eliminate 
peak period bottlenecks often associated 
with conventional impact printers. High- 
200 point per inch resolution means that 
132-column line printer format fits on an 
11 -in. wide by 8V2-in. page. Versatec, 

2805 Bowers Ave., Santa Clara, CA 
95051, (408) 988-2801. 

CIRCLE INQUIRY NO. 246 


Olympie 

Sales 

g/* SERVING YOU SINCE 1947 

Company 

Main Showroom & Offices: r—~.~ 

216 South Oxford Avenue visa 
Los Angeles, CA 90004 
WE HONOR MMI 

VISA and MASTERCHARGE WCT 


TELEX: 67 34 77 
ORDER DESKS open 7 Days a Week! 
7:00 AM to 7:00 PM Mon thru Sat 
Sunday Noon to 5:00 PM 
Order Desks: (213) 739-1130 
TOLL-FREE TOLL-FREE 

(outside Calif.) (within Calif.) 

800-421 8045 800-252-2153 


NO ONE UNDERSELLS OLYMPIC SALES 
Write & request our new 112 pg catalog- 
please include $1.00 to defray postage & 
handling-includes many more items-from 
TV's to Watches! 


All goods subject to availability; this ad super- 
sedes all previous ads; we are not responsible 
for typographical errors; we will meet or beat 
any advertised prices if the competition has 
the goods on hand. 

Minimum shipping and handling $4.95. 

All orders subject to verification and acceptance. 


We are an authorized servicing Apple dealer for Apple II & III 
Immediate delivery on all models-we carry an enormous inventory 
of Apple products at all times! 


[CipplG 

TAmni |h/Vf Immediate delivery 

Wl I l|JUU£Il6K-32K-48K-64K-Plusor Integer in stock! 
— Large Inventory of: NEW, IMPROVED APPLE III 128K VERSION 

Disk with controller DOS 3.3 ATTENTION: Immediate delivery 



Second Disk Orives 
Pascal-Fortran-Cobol languages 
Dow Jones & Quote reporter 
Graphics Tablets 
Visicalc for Apple II & III 
Smarterm 80 column card 
Micromodem II by DC Hayes 


WE ALSO CARRY SOFTWARE! 
Personal Software 
Peach Tree Software 
Microsoft 
Micropro 
Innovative 
American 
System Plus 
and more. . 


WkUM HEWLETT PACKARD 

Wm 2 NEW DELUXE CALCS FROM HP! 
Slim, shirt-pocket styling 

NEW! HP-1 1C 

Advanced Programmable 

Scientific LCD Retail. Si 30.00 

NEW! HP-12C 


Your Cost: 

$114.95 


Advanced Programmable 
Financial LCD Retail $150.00 


Your Cost: 

$129.95 

Retail Your Cost 

3750 00 3195.00 


HP-125 New Microcomputer 

64K CPU/Terminal/Keyboard 
HP-85 Microcomputer-built-in printer/monitor 

3250.00 2499.00 

HP-83 Microcomputer-built-in monitor 2250.00 1799.00 
HP-26318 Printer, dot mtrx (ask for optns) 3950.00 3199.00 
HP82905A 80 col printer, dot matrix 945.00 755.00 
HP 2601 A Letter quality prter, daisy wheel 3495.00 

HP-82901M Dual master (256KB disk drive) 2500.00 1999.00 
Call us for the lowest prices on 7 disk drives Call us Call us 

HP 41 CV New' 2.2K bytes of memory 325.00 256.00 

Card Reader for 41 CV 215.00 171.00 

Printer for 41 CV 385.00 294.00 

Quad Ram 95.00 84.95 

Optical Wand for 41 CV 125.00 99.95 

HP-41 C Calculator 250.00 188 95 

Memory mod. for 41 C 26.95 

HP 97 Progrmble printer 750 00 579.95 

HP 34C Progrmble scientific 150 00 117.95 

HP 38C Progrmble business R/E 150 00 119 95 

We have the complete line of accessories, etc. 


XEROX 

Model 820-1 (5K") 8" $3750.00 

64K COMPUTER & WORD PROCESSOR 

AS LOW AS Special discount available to 

Mnnc nn Schools & Institutions-lnquire! 

> 2993.1111 Required software add'!. 


NEW-FAMOUS CORVUS DISK DRIVES-5, 10, 20 
MEGABYTES with fantastic new 0MNINET Network 
Call us for the best prices in the USA! System 



Texas Instruments 


New-1982 Model with Home Computer 
full typewriter-style keyboard, 

„ U/L ase & more! p eUll Your ...... 

NewKEYBOARD — sqm nn $369.95 

5 

keyboard 


369 95 


10" color monitor for 99/4 "^^ 650.00 
32K Exp. mem. module 399.95 

Extended Basic, a MUST for 100.00 

32K module 

Speech synthesizer 150.00 

We carry a large inventory of software, & 
accessories Your Cost 

Tl 30 2 LCSStu Slide NEW 18.95 
TI-35SP LCD SCIENTIFIC 22.50 
T I -40 LCD Sci/NEW 28.95 
Tl 57 Prog. Scientific 39.95 
Tl 58C 480 Step. Prog. 89.95 
Tl 59 960 Step. Proq. 179.95 
PC 100C Print/Plot 149.95 

LCD-Programmer/NEW 59.95 


31995 
314 95 
75 00 



| Large inventory of periphls, access, etc. 


Computer Retail Your Cost 

400 SPECIAL PRICE! 16K 

No language inc., opt'l basic, 

800 16K Computer 
SPECIAL! 

ATARI 800 48K Computer 


595.00 

339.95 


54.95 

1080.00 

759.95 

1250.00 

869.95 


OHIO SCIENTIFIC 

C8PDF-48K Retail:$3495.00 V/C: $3195.00 

• Dual 8" Drives • 64 col x 32 line/color 

• .7 MIPS FAST! •Many more stnd features 

Fortran & Pascal available 

Many other OSl products -at discounted prices 


PRINTERS 

• DIABLO (Letter Quality) Retail Your Cost 

630 R102 hi direct nal/tractors 2965.00 2699.00 
1640K109 keyboard, tractors 3072.00 2899.95 
630 RO Receive only 2710.00 2499.95 

1650K136 keyboard/tractors 3220.00 2999.95 

• CENTRONICSdot matrix ■ ■■■- 

700 9 Parallel, heavy duty 1460.00 1199.95 
704-9 Serial, heavy duty 
737-1 Parallel 
737-3 Serial 
704 11 Parallel 
P-1 Electrostatic 

• PAPER TIGER 

460 

460G graphics 
560 

560G graphics 
445 
445G 


1795.00 1599.95 

995.00 799.95 

1045.00 899.95 

1870.00 1695.00 

495.00 189.95 


995.00 

1094.00 


895.00 

969.95 


1295.00 1099.00 

1394.00 1195.0* 


EPSON PRINTERS' 

MX80 

Optional Graftrax Chip 80 
MX80 FT 

MX80 + GRAFTRAX 80 
MX80 FT + GRAFTRAX 80 
MX100 


795.00 

894.00 


789.00 


Retail: Your Cost 


645.00 

745.00 

695.00 

795.00 

995.00 


539.95 
95.00 

659.95 

579.95 

689.95 

789.95 


WE ALSO HAVE . . . 
• NOVATION Modems 
CAT 
D CAT 

APPLE CAT Direct connect 


Retail Your Cost 
199.95 159.95 

199.95 159.95 

349.95 314.95 


SANYO MONITORS High resolution 

550.00 419.95 

360 00 259.95 

340 00 239.95 

370 00 259.95 

235 00 169.95 


13" Color (new) high quality 
12" Green phosphorous 
12" Black & white 
15" Black & white 
9" Black & white (the best seller) 


AMDEK(Leedex)High Quality Monitors 

100 12" BAN, 12 MHz 179.00 139 95 

100-G 12" Green, 12 MHz 199.00 174.95 

300-G 12" Green. 18 MHz 249.00 199.95 

Color I 13" Color, NTSC comp, input, 449.00 339.95 

audio amp & speaker 

Color II 13" Color, RBG input, 999.00 699.95 
hi res graphics, speaker 

• HAZELTINE Video Display Terminals 

• SHUGART Disk Drives 

• DEC VT100& VT103 

Call us for your DISCOUNTED price TODAY! 


NjEW!_From_TVJ>enesJj)__Person^ Retail 995.00 Your Cost 795.00 J 
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CENTPONIC • NEC • HAZELTINF • AMPEX • VERBATIM • HITACHI • HAYDEN • CANON • NOVATION • D C HAYS MICROCOMPUTERS • PAPER TIGER • PERSONAL SOFTWARE • GTE 


APPLE • ALTOS • ATARI • MAXELL • DYSAN • EPSON • CCS • SHARP • CASIO • HP • VERBATIM • MEMOREX • SOROC • CORVUS • ADDS 


/MICRO 


'M 


BUSINESS WORLD INC. 
Information Line (213) 996-2252 
TtiLL FREE MAIL ORDER LINES 

(800) 423-5886 Outside C^lif. 


HEWLETT 

PACKARD 


Special Of The Month 

HP 83 °" , ™“ nB 

s 13995°* 

MSL 

2250.00 951.00 


LIMITED QUANTITIES 


HP DISC DRIVE OUR PRICE 
SINGLE MASTER $1 1)0000 
MODEL 82902M ■ U5J3 


MSL 5^ 
1500.00 401.00 


COMPUTERS 

Q^nppfcz computer 


Apple II-16W 
Apple II-32N 
Apple II-48N 
Apple ll-64N_ 
Apple III 12| 
Apple II w/il 
Dos. 3.3 
^Apple II Disk I 


Drive Only 


f List 

11330.00 

|l430.00 

|530.00 

1725.00 

T915.00 

645.00 

525.00 


Our 
Price 
$ 999.00 


499.00 

429.00j 


^H! 


I HEWLETT 
I PACKARD 

HP-125 Microcomputer 
HP 85 Microcomputer 
HP-83 Microcomputer 


List 

3750.00 

3250.00 

2250.00 


Our ^ 
Price 

2990.00 

2475.00 

1777.00 


16K Exp-Memory Module 

295.00 

255.00 

Graphics Plotter 7225 

2450.00 

2075.00 

Personality Mod. For 7225 
2631B Impact/Printer/ 

750.00 

665.00 

Hvy Dty 

3950.00 

3250.00 

Opbon 020 For 2631B 
8 Drives to Choose 

150.00 

125.00 

from 82902S 

1300.00 

1125.00 

9895A 8" Dual Drive 

6850.00 

5500.00 

Graphics Tablet 9111A 

2050.00 

1678.00 

HP 11C Slim-Line Advanced 

135.00 


HP-12C Slim-Line Financial 
HP-41 CV New 2.2 

150.00 


Bytes Mem 

325.00 

250.00 

HP-41-C Calculator 

250.00 

185.00 

Card Reader For 41CV/C 

215.00 

162.00 

Printer For 41CV/C 

385.00 

289.00 

Optical Wand For 41 CV/C 
Quad Ram Equals 

125.00 

97.00 

4 Mem. Mods 

95.00 

81.00 

Memory Modules For 41C 


25.00 

HP-97 Programme Printer 
HP-67 Programble 

750.00 

595.00 

Calculator 
HP-34C Programble 

375.00 

295.00 

Scientific 

150.00 

117.00 

HP-38C Programble 
Bus. R/E 

150.00 

117.00 

HP-32E Adv. Scientific 

55.00 

48.00 

^HP-37E Business Mgmt 

75.00 

57( »J 


'q commodore 

Ust 

Our^ 

Price 

8032 32K 80 Col Crt 

1495.00 

1097.00 

4032-32K 40 Col Crt 

1295.00 

989.00 

4016-16K 40 Col Crt 

995.00 

788.00 

8050-Dual Disk 950K 

1795.00 

1344.00 

4040 Dual Disk 343K 

1295.00 

989.00 

C2N-Cassette Drive 

95.00 

77.00 

4022-80 Col Printer 

795.00 

639.00 

8024-Mannsman Talley 

1995.00 

1545.00 

25CPS Starwriter 

1895.00 

1399.00 

CBM IEEE Modem 

279.00 

225.00 

Voice Synthesizer 

395.00 

325.00 

VIC 20 

299 00 

255.00 

PET to IEEE Cable 

39.95 

34.00 

tJEEE to IEEE Cable 

49.95 

39.(Wj 

^XEROX 

Ust 

Our Pr^ 

Xerox 820-1 5-1/4* Disk 

2995.00 

2399.00 

Xerox 820-2 8* Disk 

3795.00 

2995.00 

CP/M Operating System 

200.00 

169.00 

Word Processing Software 

500.00 

429.00 

L§uper Calc 

295.00 

249.00^ 


r ATARI 

PERSONAL SK 


1 

Our 

COMPUTERS ATARI 

List 

Price 

400 16K Bytes of Ram 

595.00 

337.45 

800 16K Bytes of Ram 

1080.00 

739.00 

410 Program Recorder 

90.00 

77.00 

810 Disk Drive 
825 Printer (80 col 

600.00 

457.00 

Cenbonic 737) 
820 Printer (40 col 

999.95 

769.00 

impact) 

450.00 

353.00 

830 Acousbc Modem 

200.00 

155.00 

850 Interface Module 

220.00* 

192.00 

Atari Visicalc 

200.00 

164.00 

k£tari 400-16K 

595.00 

327.0^ 

"TEXAS INSTRUMENTS 

List 

Our^ 

Price 

Tl 99/4A Console New J s 

Improved \ %r ) 950.00 

10" Color Monitor High 

385.95 

Rcsolubon 

374.95 

317.95 

32K Memory Module 

399.95 

312.95 

Speech Synthesizer 

149.95 

127.95 

Disk Memory Drive 

499.95 

390.95 

RF Modulator 

49.95 

42.50 

Telephone Coupler (Modem) 

224.95 

185.95 

^Printer (Solid State) 

m 95 

315 *J 




'ALTOS SCS 8000-15 5990.00 

4450.00" 

^SHARP-64K ZAO FULL KBD YX-3200 

CALL^ 


NEC PC 8001 


1295.00 1050.00 


APPLE II 
STUDENT 
SYSTEM 


> Apple I 
' Disk II Fll 

Interface \ 

> 12" Grn. hsl 


0*\ 

L List $ 2450.00 ' 


PRINTERS 1 


EPSON 


$ 745.00 

645.00 

500.00 

995.00 

645.00 

1650.00 


MX 80 FT 
MX 80 IMPACT 
MX 70 IMPACT 
MX 100 

APPLE SILENTYPE 
ANADEX 9501 
NEC 

5510 
5515 
3510 
3515 

OKIDATA 

MICROLINE 80 
MICROLINE 82 
MICROLINE 83 

PAPER TIGER 

445G with Graphics 
460G with Graphics 
560G New full size 

DIABLO (LETTER QUALITY) 

630 R102 bi-directional 
tractors 2.965.00 

1640K109 keyboard 

tractors 4.000 00 

630 R0 Receive Only 2.710.00 

1650K 136 keyboard 

^tractors 4.000.00 


3195.00 

3295.00 

2495.00 

2545.00 

545.00 

649.00 

1050.00 

795.00 

1.394.00 

1.695.00 


Our 
Price 
$ 549.00 

450.00 

390.00 

765.00 

299.00 

1299.00 

2445.00 

2545.00 

1795.00 

1149.00 

395.00 

549.00 

769.00 

695.00 

199.00 
1,139.00 


2.350.00 

2.199.00 

2.250.00 

3,100.00^ 


MONITORS 


Our 


BMC Grn. Phs 12* 

List 

275.00 

Price 

165.00 

NEC Gm. Phs. 12* 

225.00 

179.00 

Zenith 12* 

159.00 

119.00 

Our 

Price 

LE MONITOR 

Ust 

• 9" B 4 W 

179.00 

159.00 

• 9" Green Phs 

189.00 

165.00 

• 12" B 4 W 

209.00 

185.00 

• 12" Green Phs. 

229.00 

199.00 

M 12" Green Phs. 

199.00 

159.00 

• Anti Reflective Screen 
•• T.V. Grade Screen 

SANYO MONITORS 

Ust 

Our 

Price 

13" Color (new) 
high quality 

550.00 

388.00 

12* Green Phs. 

360.00 

240.00 

12" B & W 

340.00 

217.00 

15* B & W 

370.00 

235.00 

^9’ B 4 W The Bestseller! 

235.00 

145.004 




INQUIRE 




XEROX 820 


WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 


MSL 
3495.00 


OUR PR!CE ^WRAfiOn 

$2649.00 846 00 


TERMINALS 

TELEVIDEO 

910 

912C 

9200 

^950C 


j Our 
List Price 
$ 699.00 $ 599.00 
950.00 699.00 

995 00 795.00 

1,195 00 949.00 


'DISKETTES SOLD IN BOXES OF 10 

Our 
Price 


(Min. Purchase) $100 L||t 
DYSAN PRICE PER DISKETTE 


104/1 5" SOFT SECTOR 
104/ID = - DBL. 

DEN. SOFT SEC. 

3740/1 8' SOFT SECTOR 
3740/1 D 8’ DBL. 

DEN. SOFT SECTOR 

MAXELL 

MD-l 5' SOFT SEC 
TOR/DBL. DEN. 

MD 2 * SOFT 
SECT0R7DBL. SIDE /DBL 
DEN. 

FD-1 8" SOFT SEC./DBL. 
DEN. 

FD-1 8' SOFT SEC./DBL. 
^SIDE/DBL. DEN. 


6.00 


6.40 

7.25 


5.00 


7.00 


3.99 


6.50 4.50 

8.50 5.95 


DRIVES? 


CORVUS 

5 MBYTES 
10 MBYTES 
. 20 MBYTES 


Our 

Ust Price 

3.750.00 $3,050.00 

5.350.00 4,449.00 

6.450.00 5.325.00 


SOFTWARE 

FOR APPLE II 


List 


DOS 33 (16 Sector) 

60.00 

45.00 

*(requte?A^B(W6) 



(16 Sector) 

200.00 

159.00 

BPT General ledger System 

395 66 

319.66 

BPI Inventory Package 

395.00 

319.00 

Visidex 

200.00 

159.00 

Visicalc 

200.00 

159.00 

Desktop Plan II 

200.00 

159.00 

Microlab Database System 

150.00 

119.00 

Stoneware DB Master 

229.00 

189.00 

Muse Supertext II 

150.00 

119.00 

^Softape Magic Window 

99.00 

72.00^ 


r Qcommodore'l 

VIC‘20 

'll 


Vic-TV Modual ’. .$19.00 

Vic Cassette $69.00 

Vic Disk Drive $ Call 

Vic 6 Pack program $44.00 

MSL OUR PRICE 
k 299.00 $255.00 44.00 


’modems* 


NOVATION CAT MODEM 
NOVATION D-CAT 
NOVATION APPLE-CAT 
HAYES MICROMODEM 
JjAYES SMARTMODEM 


SOFTWARE -m 

FOR COMMODORE 

Ozz-The Information Wizard 
Wordcraft 80 

Irma-lnfo Retrieval & Mgml Aid 
Dow Jones Portfolio Mgmt 
Pascal Development Pkg. 
Ebs-Receivables. Inventory 
Bpi-General Ledger 
Word Pro 3-40 Column 
Word Pro 4 80 Column 
Word Pro 4 Plus 


Ust 

395.00 

395.00 

495.00 

149.00 

295.00 

750.00 
39500 

250.00 

375.00 

450.00 


Our 

Price 

$289.00 

289.00 

389.00 

119.00 

219.00 

569.00 

389.00 

175.00 

259.00 
319.00J 1 


List 

18995 

199.00 

349.00 

379.00 

279.00 


Our 

Price 

140.00 

150.00 

310.00 

295.00 
J39JOJ 


CALCULATORS/" 


CASIO I Ust 

HR 10 Paper Feed •■*::: 49.95 

HR-12 Paper Feed | mlVmi • 54.95 

FR 100 Paper Feed ZIi:: 79.95 

FR 1210 Paper Feed 129 95 

PQ 20 29.95 

LC 785 12.95 

LC 3165 12.95 

FX-68 Scientific 29.95 

FX-81 Scienbfic 19.95 

FX-3600P Scienbfic 39.95 

FX-602P "Computer Talk" 88 Memories Pro 
gramming Upper & Lower Case Dot 
Matrix 512 Step 129.95 

FX-702P Solves Problems with Alpha 
Numeric Clarity, uses Basic 
Language 199.95 


Our 

Price 

39.00 

42.00 

59.00 

99.00 

23.00 

10.00 
10.00 

23.00 

17.00 
29.95 


TELE. ANSW. 
DEVICES 

PHONE MATE 

900 

905 Remote 
910 
920 

925 Remote 
930 Remote 
950 Remote 
960 Remote 


Ust Our Pr 

119.95 86.0 

199.95 144.00 

159.95 115.00 

199.95 144.00 

239.95 173.00 

299.95 216.00 

339.95 245.00 

399 95 288.00 J 


! /vncno BUSINESS WORLD AnJiwr^CKO TZNA 

I [MOIL ® 03 GD [1 03 # 1 08 Tarzana, CA 91 356 

OUTSIDE CA CALL TOLL FREE 1 (800) 423-5886 IN CA (213) 996-2252 


Name (Please print) _ 

Address 

City _ 


—Zip. 


Qty Make 


Description 


TOTAL ORDER $ 

TAX IF APPLICABLE* _ 
SHIPPING & HANDLING*' 

TOTAL ENCLOSED $ 


surcharge lot credit cards O de 


□ Certified Check or M.O. □ Allow 2 weeks clearance for □ | 

□ Bank Wire Transfer personal check 

CREDIT CARD# 

Exp. Date 





D mm 


.Signature 
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PLOT POWER 



DATA PLOT 

Easy editing features allow you to create and modify a wide variety of full 
color graphic representations of numerical information. Barcharts, including 
additive bars, as well as single and multiple line charts may be plotted 
individually or cumulatively. Pie charts are easily sliced. All figures may be 
output to a graphics printer or saved as hi-res “pictures" for dramatic full color 
recall as visual aids during presentations. Basic statistics are displayed 
automatically. On disk, requires 48 k and Applesoft ROM. ($59.95) 


LaLEiuudn 


Jan 7-10 Consumer Electronics Show, Convention 
Center, Hilton Hotel and Jockey Club, Las Vegas, NV, over 
800 exhibitors of electronics equipment, along with con- 
ferences, workshops and seminars. Consumer Electronics 
Shows, Two Illinois Center, Suite 1607, 233 N. Michigan, 
Chicago, IL 60601 . 

Jan 14 Invitational Computer Conference, S. Coast 
Plaza Hotel, Orange County, CA, seminar/display directed 
exclusively to the needs of the quantity buyer of computer 
and peripheral equipment. Also held: Feb. 10, Pier 66 Hotel, 
Ft. Lauderdale, FL; Mar 23, Marriott Hotel, Dallas, TX; Mar 25, 
Adam’s Mark Hotel, Houston, TX; and Apr 14, Sheraton Hotel, 
Southfield, Ml. B.J. Johnson and Assoc., 2503 Eastbluff Dr., 
Suite 203, Newport Beach, CA 92660. 

Jan 15-16 Math/Science Conference, Arizona State U., 
Tempe, AZ, workshops, demonstrations, and seminars on the 
microcomputer as a medium for instruction, a tool for 
research and an information manager. Nancy Watson, 203 
Payne Hall, Arizona State U., Tempe, AZ 85287. 


from the leader in quality software 

MLSE— 

330 N. CHARLES STREET 
BALTIMORE, MD 21201 
f301 ^ 659-7212 

Coll o> lor mtormoion ono 

CIRCLE INQUIRY NO. 58 th© nom» of yom nearest MUSI dealer 


I Interchange) 

l(nterchange) is a general purpose file maintenance program for use 
with the CP/M™ operating system. Since it is a single program 
written in optimized Z-80™ code, it is much faster and easier to use 
than other file maintenance programs. Features include: DIR as usual 
plus listing all files excluding those with a specified character(s), ERA 
as usual plus exclusive erases. Also, a "Q" switch can be used to query 
each erase, a "W" allows erases of R/ 0 files without query (normally 
you are queried), and an "R" switch if system files are to be included, 
LIST permits listings and uses TAB, WIDTH, LINES and WRAP for 
control. COPY as usual plus exclusive copies and supports the "Q", 
"W" and "R” switches plus an "E" switch for query on existing files, 
STAT with ambiguous, unambiguous and exclusive listings and produ- 
ces an alphabetized listing with file length, total directory entries and 
space used and unused, START-END allows for copying contiguous 
data files, and RENAME as usual plus ambiguous renames. Other 
commands include: QT, DATE, TIME and SETIT (for the QT clock 
board) plus CLEAR, RESET, HELP and TYPE. Disk copies can even be 
continued after a disk full condition by simply inserting a new disk. All 
of this in one program without ever having to leave l(nterchange) and 
wait until you see the speed improvement . . . 

The price for l(nterchange) is $59.95 and the manual is available for 
$10.00 (credited towards purchase). I(nterchange) is recommended 
for 32K or larger systems using CP/M™ 2.0 or later. It will not run on 
an 8080 CPU and only User 0 is supported. 

All programs are available on 8" SD or North Star SVt" disk. 
Microstat is available for North Star Basic, Microsoft's Basic-80 (Rel. 
5.0 or later) or compiler Systems CBasic2. Please specify when 
ordering. 

CP/M is a registered trademark of Digital Research. 

ECOSOFT, INC. ifiKj [■■■P 

INDIANAPOLIS, IN 46268-0602 
(317)283-8883 


CIRCLE INQUIRY NO. 33 


Jan 18-22 World of Concrete ’82, World Congress 
Center, Atlanta, GA, seminar dealing with hardware and 
software for contractors. World of Concrete, Dept. CN, 426 
S. Westgate, Addison, IL 60101, (800) 232-3550. 

Jan 21-23 Pacific Computer Exposition, Convention and 
Performing Arts Center, San Diego, CA, featuring software 
and hardware of interest to business, industry, education and 
homeowners. AMUS, 1911 1 1th St., Suite 210, Boulder, CO 
80302, (303) 449-6917. Williams Professionals, 2333 
Camino Del Rio South, Suite 150, San Diego, CA 92108, 
(714) 296-4025. 

Jan 21-26 National Audio-Visual Convention and Exhibit, 

Disneyland Hotel, Anaheim, CA. displaying a wide range of 
audio-visual, video and microcomputer products for job training, 
marketing, industry, sales training, point-of-purchase selling, 
safety, public relations, education, government, military, 
health professions, churches and community agencies. 
National Audio-Visual Assoc., 3150 Spring St., Fairfax, VA 
22031, (703) 273-7200. 

Jan 24-29 Alpha Micro Users Society Convention, 

Deauville Hotel, Miami Beach, FL, demonstrations and work- 
shops on communications, assembly language, structured 
programming. AMUS, 1911 1 1th St., Suite 210, Boulder, CO 
80302, (303) 449-6917. 

Jan 26-28 Advanced Semiconductor Equipment Expo- 
sition, Convention Center, San Jose, CA, featuring technical 
representatives of equipment suppliers focusing on key issues 
on semiconductor device manufacturing equipment and 
processes. Show Management, Cartlidge and Assoc., 491 
Macara Ave., Sunnyvale, CA 94086, (408) 245-6870. 

Jan 29-30 Modeling and Simulation on Microcomputers, 

Bahia Hotel, San Diego, CA, conference sponsored by the 
Society for Computer Simulation, featuring papers, panel 
discussions and tutorials. SCS, Box 2228, La Jolla, CA 92038. 

Feb 8-1 1 ACM Computer Science Conference, Conven- 
tion Center, Indianapolis, IN, aiding in matching computer 
scientists and data processing specialists with employment 
opportunities. Orrin E. Taulbee, ACM Computer Science 
Employment Register, Dept, of Computer Science, U. of 
Pittsburgh, Pittsburgh, PA 15260. 
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The Best Boards 

SD Prices Slashed !!! 


Single User System 

SBC-200, 64 K ExpandoRAM II, Versaf loppy II, CP /M 2.2 

$ 995.00 

4 MHz Z-80A CPU, 64K RAM, serial I/O port, 
parallel I/O port, double-density disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 

All boards are assembled and tested- 


ExpandoRAM III 


64 K to 256K expandable RAM board 



SD Systems has duplicated the famous 
reliability of their ExpandoRAM I and II boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 128K, 192K, or 256K, 
all on one S-100 board. Memory address decoding 
is done by a programmed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASIS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM III with Cromemco, 
Intersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 


MEM-65064A 64K A & T $495.00 

MEM-65128A 128K A & T $639.95 

MEM-65192A 1 92K A&T $769.95 

MEM-65256A 256K A & T $879.95 


Versafloppy II 


Double density controller with CP/M 2.2 



• S-100 bus compatible • IBM 3740 compatible 
soft sectored format '» Controls single and double- 
sided drives, single or double density, 5 1 4" and 8" 
drives in any combination of four simultaneously 
• Drive select and side select circuitry • Analog 
phase-locked loop data seperator • Vectored 
interrupt operation optional • CP/M 2.2 disk and 
manual set included • Control/diagnostic 
software PROM included 

’he Versafloppy II is faster, more stable and more 
tolerant of bit shift and "jitter" than most 
controllers. CP/M 2.2 and all necessary control 
and diagnostic software are included. 

IOD-1160A A&T with CP/M 2.2 . . $370.00 


SBC-200 

2 or 4 MHz single board computer 


Multi-User System 

SBC-200, 256K ExpandoRAM III, Versafloppy II. MPC-4 
COSMOS Multi-User Operating System, C BASIC II 



• S-100 bus compatible • Powerful 4MHz Z-80A 
CPU • Synchronous/asynchronous serial I/O 
port with RS-232 interface and software 
programmable baud rates up to 9600 baud • 
Parallel input and parallel output port • Four 
channel counter/timer • Four maskable, vectored 
interrupt inputs and a non-maskable interrupt • 
IK of on-board RAM • Up to 32K of on-board 
ROM • System monitor PROM included 
The SBC-200 is an excellent CPU board to base a 
microcomputer system around. With on-board 
RAM, ROM, and I/O, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 

CPU-30200A A&T with monitor . $299.95 

ExpandoRAM II 

16K to 64K expandable RAM board 



• S-100 bus compatible • Up to 4MHz operation • 
Expandable from 16K to 64K • Uses 16 x 1 4116 
memory chips • Page mode operation allows up to 
8 memory boards on the bus • Phantom output 
disable • Invisible on-board refresh 
The ExpandoRAM II is compatible with most S- 
100 CPUs. When other SD System' series II 
boards are combined with the ExpandoRAM II, 
they create a microcomputer system with 
exceptional capabilities and features. . 


$ 1995.00 

Two Z-80A CPUs (4 MHz), 256K RAM, 5 serial I/O 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided/single or 
double density disk controller for 5 Vi" and 8" 
drives, up to 36K of on-board ROM, CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC II, 
control and diagnostic software in PROM 
included. 

-All boards are assembled and tested- 

MPC-4 

Intelligent communications interface 



MEM-16630A 
MEM-32631A 
MEM-48632A 
MEM-64 633A 


16KA&T $325.00 

32K A & T $345.00 ■ 

48K A &T $365.00 ■ 

64K A & T $385.00 1 


COSMOS 


Multi-user operating system 

• Multi-user disk operating system • Allows up to jm 
8 users to run independent jobs concurrently • | 
Each user has a seperate file directory 
COMOS supports all the file structures of CP/M 
2.2, and is compatible at the applications program H 
level with CP/M 2.2, so that most programs ™ 
written to run under CP/M 2.2 or SDOS will also 
run under COSMOS. 

SFC-55009039F COSMOS on 8" disk $395.00 1 


• Four buffered serial I/O ports • On-board Z- 
80A processor ♦ Four CTC channels • 
Independently programmable baud rates • 
Vectored interrupt capability • Up to 4K of on- 
board PROM • Up to 2K of on-board RAM • On- 
board firmware 

This is not just another four-port serial 
I/O board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD's COSMOS operating 
system (which is included with the MPC-4), this 
board makes a perfect building block for a multi- 
user system. 

IOI-1504A A & T with COSMOS .. $495.00 

Place Orders Toll Free 

Continental U.S. Inside California 

800 - 421-5500 800 - 262-1710 

For Technical Inquires or Customer Sere ice call: 

213-973-7707 


■ 

i 


Computer Products 

CIRCLE INQUIRY NO. 100 

4901 W. Rosecrans, Hawthorne, Ca 90250 

TERMS of SALK: Cash, checks, credit cards, or 

Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add 6% 
tax. Minimum shipping & handling charge $3.00. 

Pricing & availibility subject to change 



Buuiri FiE”iEiI75 


Video/Computers: How to Select, Mix and Operate 
Personal Computers and Home Video Systems 
by Charles J. Sippl and Fred Dahl 
Prentice Hall, Englewood Cliffs, NJ 

Reviewed by Rocky Smolin 

Even from a strictly sociological viewpoint, this book is 
fascinating for what it foretells of the next major revolution in 
our lifestyles— the advent of the appliance computer at home. 
When this device becomes as common as a blender or a clock 
radio, integrated with our TV, our VCR and our telephone, it 
will enable not just reception of information, but interaction 
with the outside world as well. Eventually, off-the-shelf 
products will make what the authors call the integrated video 
terminal (IVT) as simple to buy and use as a microwave oven. 

Even though all the pieces are now present, for the next few 
years implementing your own IVT at home will entail a large 
do-it-yourself component. This book provides an excellent 
and comprehensive treatment of the subject. The approach is 
to try to outline the basic components of this video revolution 
and anticipate which developments are likely to become the 
standards of an integrated system. 

The book is uniquely organized around various viewpoints 
—the video enthusiast, the computerist, the communicator 
and the public. It is fairly technical in nature and presents a 
wealth of product information, much of which will be quickly 
outdated. The appearance of IVTs in the marketplace will 
obsolete much of the rest of the book by doing away with the 
need to know how to buy and integrate the components 
yourself. Nevertheless, the book is a fascinating glimpse into 


the future, as well as a practical guide to those who want to 
participate in this revolution today. 

245 pages $7.95 

Computer Security Management 

by Donn B. Parker 

Reston Publishing, Reston, VA 

There are no new crimes— only new tools with which to 
commit the same old ones. The advent of computer systems 
to handle great quantities of information and to manage millions 
of financial transactions has only resulted in automated crime. 
This comprehensive book covers the current state-of-the-art 
in computer security. 

Since most previous writings on this topic dealt primarily 
with safeguards against human errors and omissions, most of 
this material was ineffective against the intelligent enemy of 
the computer system. This book, therefore, is heavily weighted 
towards the human factors involved in identifying and neutral- 
izing threats against computer systems. 

The first section deals realistically with how the MIS system 
has become a real power base in the corporation, how this 
power creates its own need for security, and what the security 
needs are among the various users of the computer system. 

The second part is a very enlightening discussion of the 
nature of computer security, wherein the author defines 
security topics, such as risk avoidance, the nature of threats, 
and the characteristics of accidental and intentional acts. 

The final section guides the reader in the establishment of 
a computer security program. Parker’s experienced and 


INDUSTRIES, INC. 


In Texas, Orders, 
Questions & Answers 
1 - 713 - 392-0747 


21969 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1 - 800 - 231-3680 
800 - 231-3681 


SAVE BIG DOLLARS ON ALL TRS-80® HARDWARE & SOFTWARE 

TRS-80® by Radio Shack. Brand new in cartons delivered. Save state sales tax. Texas residents, 
add only 5% sales tax. Open Mon-Sat. 9-6. We pay freight and insurance. Come by and see us. 
Call us for a reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


Federal Express (overnight delivery) 

Houston Intercontinental Airport 
Delivery, Same Day Service 

U.P.S. BLUE- Every Day 

References from people who have 
bought computers from us probably 
in your city 


ED McMANUS 


0 

0 





0 

0 


In stock TRS-80 Model 
g II and III 

0 No Tax on Out of Texas Shipments! 

Save 

10 % 15 % 

OR MORE 


0 

0 

0 


We Specialize in 
Overseas Shipments 
TELEX: 77-4132 (FLEXS HOU) 


WE ALWAYS 
OFFER 

NO extra charge for Master Card or Visa 

We use Direct Freight lines. No long waits 

We always pay the freight and insurance 

Toll free order number 

Our capability to go to the giant TRS-80® 
Computer warehouse 5 hours away, in 
Ft. Worth, Texas, to keep you in stock. 

® TRS-80 is a Registered Trademark of Tandy Corp. 

JOE McMANUS 
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FUTRA COMPANY 
I P.O. BOX 4380 - DEPT. 1-1 
Torrance, CA 90501 

CIRCLE INQUIRY NO. 99 

>13) 328-8951 TWX 910 349-6211 

oil Free Order Line Outside of Calif. -Please read 

of press time we were in the process of obtaining a toll free 
0 number and TWX line. To obtain our latest prices please dial 
0 421-5006. If you have any trouble reaching us dial 800 
ectory assistance at 800 555-1212 and ask for FUTRA 
)MPANY. Western Union informed us that there may be a 
ange in our TWX number. 


m hewlett 

PACKARD 

ill FOR PRICING 

HP-83 HP-85 HP-125 

NOW AVAILABLE 

2903A HP+85/83 16K Memory Module $255.00 
'irmware Enhancements: Interfaces: 


32936A ROM Draw 

$ 42 

82937A HP-IB 

$339 

15001 

Mass Stor. 

135 

82939A Serial (female) 

$339 

15002 

Plotter/Print 

$135 

82939 opt 001 (male) 

$339 

15003 

In/Output 

$274 

Same 002 (errnt Ip) 

$339 

15004 

Matrix 

$135 

82940A GPI0 

$421 

15005 

Adv.Prog. 

$126 

82941 A BCD 

$420 

15007 

Assembly 

$127.50 

82949A Printer Int. 

$269 


HP APPLICATION PACKS S CALL 




7225 HP 2631 B HP 82902M 

aphics Plotter Matrix Printer Disk Drive 

$2089.95 $3295.00 $1275.00 


KONAN 



Stop the floppy shuffle! 

New Konan 5” Winchester 

Hard Disk Drive 

Low introductory Pricing 



$269.00 
Z-80 Soft Card 
with CP/M 


$129.00 
16K Ram Card 
Limited Stock 


en your Apple II computer to a larger world With the Z-80 Soft- 
rd and 16K RAM Card you can now run CP/M compatible software, 
>and your memory for specific application, act as a firmware card 
;l much more. If you add any boards to your Apple this year these 
: the ones. 



VIDEX 80 x 24 VIDEOTERM 
AND KEYBOARD ENHANCER 


$ CALL $ CALL 

Videoterm Keyboard Enhancer 

ALS "Smartem" 80 column card $295.00 

aintain optimum software compatibility industry wide. By adding the 
jeoterm 80 x 24 videoboard and keyboard enhancer your Apple acts 
nilar to CRT Terminals on larger systems. Combine this with the 
crosoft Softcard and you’ve got some system 


COMPUTER SUPPLIES: 

4 Scotch 5" Diskettes (10) 3M Scotch 8" Diskettes (10) 

44-0 5” SS/SD soft sect. $26 *740-0 8” SS/SD $32 

44-10 5" SS/SD 10 sect. $26 *741-0 8" SS/DD $36 

44-16 5” SS/SO 16 sect $26 *743-0 8" DS/DD $44 

440 5” Head Clean.Kit $29 *7400 8” Head Clean. Kit $30 

ISC. 

iilentype Paper (roll) $4.50 *Vinyl Disk Sleeves $6.95 
i" Vinyl disk sleeves $6.95 


APPLE COMPUTERS 



APPLE II “Plus” 

16K 
48K 


CALL 


APPLE III 

128K $3255.00 


What can we say except that they’re super systems 
and the prices are a steal. 


Apple II 




• Disk II w/cont. 

CALL 

• Hand Controllers 

$ 27 

• Disk II 2nd 

CALL 

• Vinyl Carrier 

$ 33 

• Applesoft Firmware 

S149 

• Joystick II 

$ 45 

• Centronix Printer Int. 

$179 

• Graphics Tablet 

$665 

• Communications Card 

$179 

• Silentype Printer 

$325 

• High speed Serial Int. 

$155 



• Pascal Language Syst. 

$379 

Apple in 


• Integer firmware 

$149 

• Information Analyst 


• Parallel Printer Int. 

$149 

Softwre Pkg 

$345 



• Disk II for AMI 

$495 



• Silentype Printer III 

$292 

ADD ON PRODUCTS 


California Computer Systems: 


• 12K PROM/ROM Brd 

$78 

• Asynchronous Serial 

$135 

• Centronics Cable 

$30 

• Synchronous Serial 

S149 

• Calendar Clock 

$99 

• Parallel Interface 

$ 99 

• Programmable Timer 

$95 

• Centronics Interface 

$111 

• A/D Converter 

$95 

• Arithmetic Proc/Disk 

$325 

• GPIB IEEE 488 

CALL 

• Arithmetic Proc/ROM 

$345 

Mountain Computer Inc. 



• Apple Clock 

$210 

• Music System 

$465 

• Supertalker 

$255 

• A/D + D/A 

$299 

• Romplus 

$131 

• Keyboard Filter 

$48 

• Romwriter 

$152 

• Keyboard Filter 

$48 

• Romwriter 

$152 

• Copy Rom 

$48 

• XI 0 Controller 

$172 

• I/O Cable Assembly 

$47 

• XI 0 System 

$270 

• Expansion Chassis 

$649 

• CPS Multi-function 

CALL 

• Card Reader 

$1085 

Other: 

• Ain 

$159 

• ART Rarwanri 


w OOIVJ MIU 

• SSM A488 

CALL 

w nD 1 DdlrVallU 

• TKC Joystick II 

$ 45 

• ABT Keypad 

$115 

• TKC Keypad II 

$149 

• ABT Soft Key 

$145 

• TKC Game Paddles 

$ 27 

• Novation Cat Modem 

$155 

• ThunderClock 

$120 

• Novation D-Cat Modem 

$155 

• Hayes Micromodem II 

$303 

• Novation Apple Cat 

$319 

• Hayes Micromodem 100 CALL 

ADO 

ON SOFTWARE 


Apple Computers: 




• Apple Post 

$44 

• Stellar Invaders 

$23 

• Shell Games 

$28 

• Apple Plot 

$57 

• Apple Bowl 

$23 

• Adventure 


• DOS 3.3 Update 

$57 

• AP Music Theory 

$47 

• Apple Writer 

$65 

• Tax Planner 

$114 

• DOS Tool Kit 

$65 



Personal Software: 




• Visicalc 3.3 

$159 

• Visiterm 

$125 

• Desk Top/Plan II 

$165 

• Visiplot 

$147 

• CCA Data Mgt 

$84 

• Visidex 

$159 



• VisiT rend/Visiplot 

$229 

Microsoft: (requires Z80 SoftCard & CP/M) 


• Basic Compiler 

$296 

• COBAL Language 

$562.50 

• Assembly Language 

$94 

• Fortran Language 

$149.00 

Peachtree/40: (requires Z-80 

SoftCard & 16K RAM Card) 

• General Ledger 

$195 

• Payroll 

$195 

• Accounts Rec 

$195 

• Inventory 

$195 

• Accounts Payables 

$195 

• Mail List 

$195 

Misc: (48K All or AII+) 



• Stoneware ’DB Master' 

$179 

• Software Publishing Coro. 

• BPI General Ledger 

$315 

"PFS” 

$ 87.50 

• BPI Inventory Control 

$315 

"PFS: Report" 

$ 87.50 

• BPI Payroll 

$315 

• MicroFocus "COBOL" 

$743.00 

• BPI Job Cost Sys. 

$315 

• MicroPro Wordstar 

$229.00 

CPM Software Packages - 8” Diskettes 


• Peachtree CPM 

• Accounting Plus 


• MicroPro 





CALIFORNIA COMPUTER SYSTEM 


The CCS 2210 is a low cost SI 00, Z80 computer system 
with 64K of memory, disk controller, parallel/serial I/O and 
CPM operating system. 


$ CALL 


Separate Components 

• 2200A Mainframe 

• 2810A CPU 

• 2065 64K RAM 


CALL • 24221 Disk Cntrlr. 
FOR • 2718 Par/Ser I/O 

PRICE 


CALL 

FOR 

PRICE 


ZENITH MONITOR 


12” GREEN 
DATA MONITOR 
$119.00 


Reduce eyestrain with the monitor from the people who say "The 
quality goes In before the name goes on.” Excellent for Apple 
II, Apple III and others. 



COMPUTER SYSTEMS 

Call for Lowest Price Possible 



Don’t buy anything until you’ve checked with us. 


VIDEO TERMINALS & VIDEO MONITORS 


Sanyo: 

• 12" Green Monitor 

• 12" B&W Monitor 

• 13" Color Monitor PJU . 

• 9" B&W Monitor ^ AL L 

• 9" Green Monitor FOR 

AMDEK: PRICE 

• 12" B&W Monitor 

• 12" Green Monitor 


NEC: 

• 12" Green Monitor 

• 12" Color (RGB) 

• 12" Color Monitor q^|_l 

VIDEO TERMINALS: pQR 

• ADDS Viewpoint CRT poire 

• Soroc 130 

• Televideo 


EPSON PRINTERS 
MX-100 

Your price $759.00 

Probably the best buy in a printer this year. Compare features with 
any other and compare price (especially ours). 4 character sizes all 
may be placed into letter quality enhanced mode. Friction and remov- 
able tractor. 9 by 9 to 18 by 18 dot Matrix, logic seeking, and much 
more. Not to mention DOT PLOTTING 7GRAFTRAX option built right 
in WOW! What a printer! 


• MX 80 FT Printer 

CALL 

• MX Ser. Interface Opt 

$65 

• MX 80 Printer 

CALL 

• Epson Apple Par. Int. 

$69 

• MX 70 Printer 

CALL 

• Epson Par. Cable 

$20 

• MX 80 Ribbons 

$14 

• MX-80 or 80/ft Graf- 




trax ROM 

$78 


ADDITIONAL PRINTERS 


NEC 

ANNADEX 

PC 8023 

9500 

3510 

9501 

DIABLO 

9600 

630 

9001 

XEROX 


D80 



CHECK OUR LOW PRICES! 


TERMS: Shipping: add 3% for product shipped within continental 
USA via UPS surface (minimum $3.00). ft the Order placed is 
prepaid with U.S. funds in the form of check or money order, 
a Total Charge of $3.00 for shipping is all you pay within the 
continental USA via UPS surface. Allow 14 working days for 
personal and company checks to clear. Credit card charges 
limited to $1000. No COD’S. FPO, APO or orders outside 
continental USA call or write for shipping charges or add 10% to 
purchase price (any difference will be refunded). California 
residents add 6% sales tax. All offers subject to change or 
withdrawal without notice. 





EN 


S (805) 1 

[ Prices constantly changing to meet competition | 



LIST 

SALE 

I4DWNTA6E 

$3999 

$CALL 

■hr: 10 64k 

HD-5 $6695 

$CALL 

[hr: 2Q 64K 

$4495 

$3099 

HPZ 2Q 48K 

$4245 

$2899 

HP: 2D 64k 

$4195 

$2895 

hPZ 2D 48k 

$3945 

$2750 


TELEVIDEO LIST SALE 
910 $699 $569 
912C $925 $710 
920 $995 $729 
950 $1195 $959 


CROPRO LIST 

[ WORDSTAR $495 
SPELLSTAR $250 
MAILNERGE $150 
DATASTAR $350 
SUPERSORT $250 


ZENITH LIST SALE 
Z-59-0 $2595 $2049 
Z-89-1 $2895 $2249 
Z- 90-0 $2895 $2249 
Z-30-1 $3195 $2499 
1-13 $995 $739 


hnhuuh 
WACOM 150Z 
hNACOM 160Z 
OK I DATA 82A 
OK I DATA 83A 

9 45CPS 


$1895 

$2150 

$715 

$1195 

$2300 
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SHOP ’n SAVE at S 

©lMANNFREO 


EVERYBODY ELSE DOES! 


MACHINE & TOOL 




• Digital Logic 

Probe #phb-i $33.25 

• Dip 1C Insertion Tools With 
Pin Straightener 

• 14-16 Pin Dip 1C 

Inserter #ins-14I6 3.u 

• Wire Dispenser - Blue. Yellow. 
White or Red #wo-30 4.« 

• Tri-Color 

Dispenser #wd-30-tri 7.is 

• Tri-Color Dispenser Replace- 
ment Rolls #fl-30-TRI 5.35 

• Wire Dispenser Replacement 
Rolls - Blue, Yellow, White, 
or Red #r-30-0050 2m 




• Basic Integrated Circuit 
Starter Pack #490 S5 . 

• Basic Discrete Component 
Starter Pack #480 5.9 1 

• Blank Panel Pack #550 l.u 

• Control Panel Pack #545 1.u 

• Distribution Strips #510 l.n 

• Discrete Component 

Strip #515 2.69 

• Tray Extender Clips #570 l.ia 

• Bus Strip #520 2.69 

• 3x16 Terminal Strip #525 2.69 

• Binding Post Strip #560 3.?a 

• Terminal Strip Pack #505 2.69 


VIDEO TAPES 

• »mpu •sour 

• ZENITH • JVC 

1250 

Z (or SI 8.aa 

L500 

2 lor 21.60 

L750 

2 lor 27.50 

1830 

2 lor 28.90 

T-120 

2 for 28.oo 


NIGHT SENTRY 

SOLID STATE TIMER 
SI 9.95 3 a SI 5 ea. 


autosound products 

• Cassette Stereo Tape Player 

& Pushbutton AM/FM Stereo 
Radio #c *220 $56.95 

• Cassette Stereo Tape Player 
& AM/FM Stereo 

Radio #C-230 42.96 

• Auto- Reverse Cassette Stereo 

Tape flayer & AM/FM Stereo 
Radio #c-225 65.96 

• 8-Track Stereo Tape Player 
& AM/FM Stereo 

Radio #c*250 45.96 

• Teknika Wireless Remote 

Control #6301 1 19.96 


TELVANSWERyMACHINES 

RECORD-A- CALL 


#60 

S 11 4.95 


Remote #80 

214.95 


BECKMAN OIGITAL MULll-METEHS 

0.5% Accuracy #300 $102. 30 

0.2 5% Accuracy #310 123.26 

0.1% Accuracy #330 1 86.16 


Ademco Burglar & Fire Alarm Supplies... 

Now at Rock-Bottom Prices! 
Warner Communications Pre-Recorded 
First Line Movies 


WRITE FOR OUR CATALOG - 
THE PRICE IS RIGHT! 


CALL FOR SPECIAL DAY-TO-DAY QUOTES ON ENTIRE LINE OF 
. COMMODORE & ATARI COMPUTERS 

t WE SHIP BY U P S. - C O D , CASH OR CERTIFIED CHECK 


.^^ 60-10 


ImB-mannfred electronics corp. 

1^60-10 KISSENA BLVD., FLUSHING, N.Y. 11355. 
TOLL FREE (800) 221 -0466 hours 9am - 4pm e.st 


ST 


ri raurnar 

Duun nci/icivn 


erudite approach provides readers with all the tools they may 
require in establishing a security program for their company. 
This is not light reading. Parker’s style is somewhat dry and 
functional. However, the book is highly recommended as a 
reference source. — RS 

308 pages $23. 95 

Experiments in Artificial Intelligence 
For Small Computers 
by John Krutch 

Howard W. Sams, Indianapolis, IN 

Reviewed by David D. Busch 

Probably a better title for this book would be “Experiments 
in Simulating Intelligence For Small Computers.” For, as the 
author points out in several places, none of the programs 
discussed actually “understand” anything. True artificial 
intelligence in the small computer still appears to be a long 
way off. 

However, if you are interested in the inner workings of the 
well-known Eliza and Doctor programs, or just want to have a 
greater understanding of how computers must be programmed 
to solve problems, you will want to read this book. Krutch 
proceeds from simple game-playing programs to more 
advanced modules that can solve syllogisms, write Haiku, or 
compose endless pages of grammatical— but essentially 
meaningless— sentences. The “intelligence” displayed is 
questionable, but the simulations have fooled us all at one 
time or another. 

This groundwork is accompanied by programs that can be 
typed in by the reader, and run on a TRS-80 model I or III, or 
other microcomputer using a similar language. Krutch provides 
a glossary that may be useful in translating to other dialects, 
but some of his programs use special features (such as 
PRINT @ ) needlessly. Even owners of computers with very 
similar Basics, such as the Apple II, will have some work 
ahead of them. 

A complete discussion of programs that simulate natural 
language conversations winds up the book. Readers are 
provided with their own version of Eliza, which most should 
be able to modify and customize to their needs. 

110 pages $6.95 

How to Get Started with CP/M 

by Carl Townsend 

Dilithium Press, Beaverton, OR 

Reviewed by Alfred A. Adler, Ph.D. 

CP/M is probably the most widely known and widely used 
operating system for microcomputers. A vast array of utilities 
and applications software is available to run under It. 
Unfortunately, the rank beginner who attempts to implement 
it will have considerable difficulty in understanding the 
documentation. An introductory treatment is certainly helpful. 

This book is the first of two volumes. It is a beginner’s 
manual, giving a good overview of the operating system, an 
idea of what it will be like to use it, and what it can do for you. 
The book is rather short and can be easily read by someone 
totally unfamiliar with computers. 

It gives an accurate overview and serves very nicely to 
present the naive beginner with a transition to the CP/M 
documentation, although it is not clear whether the transition 
is sufficient. It also gives the more experienced computerist a 
foretaste of CP/M as an aid in determining whether he would like 
to acquire and use the system. In these respects, the book 
serves its purpose, but probably has little reference value. 

127 pages $9.95 
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100% Compatible 


Model III Disks 


Complete Business 
System includes: 
48K TRS-80™ Model 
III, Disk III™ 2 Drive 
System, TRSDOS 
and Manual. 


$1882 




$599. 


DISK III Single 
drive assy 
DISK III Two 
drive assy 864.00 

DISK III Assy 
w/out drives 435.00 
TRSDOS™ & 

Manual 21.90 

External drives 
(3 & 4) 


275.00 


1 DISK III single drive assembly includes: one 40 track 
5 Vi" double density drive, power supply, controller, 
mounting hardware, and applicable cables. 


WINCHESTER HARD DISK MODEL III 


Integral Winchester 
Business system includes: 
48K Model III, DOS 
Disk III™, 6.3 MEG 
HARD DISK SYSTEM. 

$4995 


MOD III Options: 

9.5 MEG HD (internal) 
80tk 1 sidefloppy 
80 tk 2sidefloppy 


add $500.00 
add $120.00 
add $240.00 


$2895 

6.3 MEGABYTE WINCHESTER 
HARD DISK SUBSYSTEM 
With chassis, PS, DOS. 

9.5 MEG $3395.00 

Winchester Subsystem Options: 

2 x 6.3 Meg drives 4495.00 

2x9.5 Meg drives 5495.00 


MODEL I/Ill 
EXTERNAL DRIVE 
W/ PS & ENC 

F : ully Compatible 
120 day warranty 
Easy installation 
80 tk or 2 sided 
80tk&2sided 


$275 


$419.00 

549.00 


ASK US ABOUT 

ANADEX 

CENTRONICS 

C ITOH 

DOS PLUS 

EPSON 

INTERTEC 

LDOS 


LEXICON 

MAXELL 

NEC 

NOVATION 
OKIDATA 
RADIO SHACK 
VERBATIM 


PAPER SUPPLIES 


IF YOU DON’T SEE IT ADVERTISED CALL US AND ASK FOR IT. 

PUBLISHED PRICES REFLECT CASH DISCOUNT. 

ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

TRS-80 and TRSDOS are trademarks of Tandy Corp. 

DISK III is a trademark of VR Data Corp. Dealership available. 

Phone toll free 800-345-8102 

• in PA 215-461-5300 • Cable address “VRDATA” • TELEX 845-124 


MODEL III COMMUNICATION 
COMING SOON 

D-CON-Integral Modem 
Direct Connect — 

Needs NO RS232 
Easy Installation 
Inside Case 

$299.00 
HERE NOW 
VR-RS232 

Replaces R.S. RS 232 
Easy Installation 
120 Day Warranty 

$75.00 


VR Data Corporation 

777 Henderson Boulevard • Folcroft, PA 19032 
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Disc/3 

MART, INC. 


GO FOR IT! 

FOR PRICE, QUALITY & RELIABILITY 

ACOUSTIC COUPLERS CALL 

ADDS VIEWPOINT Terminal $ 585.00 

ANADEX PRINTER 9500/9501 $1299.00 

NEC PRINTER 8023A hot new item 

100 CPS, Friction/tractor, 

Graphics, bi-directional $ 659.00 

EPSON Printers (All) CALL 

MICRO TERM Terminals CALL 

OKIDATA Microline Series CALL 

PAPER TIGER 460G $ 899.00 

COMBINATION SPECIAL: 

Apple II Plus 48K, w/Drive & Controller; 

Epson MX80 Printer, 

Interface & Cable 2225.00 

CALL FOR QUOTES ON ANY OTHER MICRO PRODUCTS 

We are dealers for BASF, DYSAN, 3M(SCOTCH) Dis- 
kettes, Cartridges, Mag Tape, etc. In addition we carry a 
complete line of Printer Ribbons and other data process- 
ing accessories. 

1840 LINCOLN BLVD., 
SANTA MONICA, CA 90404 
(213) 450-5911 (call collect) 


Disc/a 


MART, INC. 


PRICES SUBJECT TO CHANGE 


CIRCLE INQUIRY NO. 97 


DISCOUNT 



¥21 OO ,?850 


=^ 5r 48-l 

2 DISK RS-232 (ALL RADIO SHACK EQUIPMENT) 

TRS-80 MODEL II ^ K $ 3350 

TRS-80 8.4 MEGABYTE HARD DISKS (PRIMARY UNIT) . . . $4040. 

TRsao color 4315 lt »495 „»595 

WE HAVE COLOR DISK DRIVES 0 — *509 12 3- *339 


FREE OUT-OF-STATE TAXES AND SHIPPING COSTS 

WE ALSO CARRY A FULL LINE OF PRINTERS, COMPUTERS 
AND ACCESSORIES 

WARRANTIES HONORED BY ALL COMPANY OWNED RADIO 
SHACK STORES OR COMPUTER CENTERS -T.M. TANDY CORP. 


PERRY OIL & GAS INC. 

DEALERSHIP R162H37NORTH MAIN ST., PERRY, MICHIGAN 48872 

PHONE (517) 625-4161, MICH. 
FOR OUR PRICES, 

PLEASE CALL TOLL FREE 


| WE ACCEPT CERTIFIED CHECKS | 
CASHIERS CHECKS 
AND MONEY ORDERS 


1 • 800 - 248*3823 


CIRCLE INQUIRY NO. 106 


Free Literature 

Microcomputer workshops are detailed in brochure. 
A wide selection of lab-intensive workshops on Intel’s 
microcomputer components, boards, software, operating 
systems, and design tools are listed. These are available 
at the beginner, intermediate and advanced levels. 
They are conducted at training centers in the Boston, 
Chicago, Dallas and San Francisco Bay areas. Selected 
workshops are also offered periodically in other metro- 
politan areas. Intel Corp., Customer Training, 27 
Industrial Ave., Chelmsford, MA 01824-3688. 

CIRCLE INQUIRY NO. 201 

Personal computer disk systems are featured in 
catalog. Also listed are add-on drives, LSI-1 1 compatible 
disk systems, backup systems products, network 
multiplexers, and interface cards, cables, demo kits, 
software, accessories and manuals. Corvus Systems, 
2029 O’Toole Ave., San Jose, CA 95131. 

CIRCLE INQUIRY NO. 202 

Insurance problems faced by the electronics industry 
are detailed in booklet. According to the booklet, there 
are many coverages that are vital to the insurance needs 
of electronic firms. These include product liability, 
errors and omissions, damage to product coverage, 
loss of project protection, income protection, property 
valuation protection and broad “all risk” coverage. The 
booklet presents case histories of these specialized 
coverages as well as unusual ways to respond to some 
of the more usual coverages. Chubb Electronics Book- 
let, 1700 Broadway, 5th Floor, New York, NY 10019. 

CIRCLE INQUIRY NO. 203 

Pushbutton switches and indicators are detailed in 
52-page catalog, intended as a ready source of infor- 
mation to familiarize designers, engineers and buyers 
with the design, construction, operational character- 
istics and specifications for the Optolite product line. 
Detailed are Presslite switches, indicators, friction 
caps, pushbuttons, mounting hardware, low-profiles, 
rainbows, watertight, splashproof, EMI-suppressed, 
splitlegend and Macroflex switches and incandescent, 
neon and LED indicators. Oak Switch Systems, Box 
517, Crystal Lake, IL 60014. 

CIRCLE INQUIRY NO. 204 

Book catalog features ten books containing dozens of 
tips, tricks, secrets and shortcuts for programming 
newcomers as well as hundreds of fresh programs. All 
programs have been thoroughly tested and are ready 
to run. Arcsoft Publishers, Box 132-IA, Woodsboro, 
MD 21798. 

CIRCLE INQUIRY NO. 205 

Conversion package checklist is included in a bro- 
chure for comparing IBM System/34 to System/38 
conversion packages. This list can also be used as a 
planning tool to help determine the tasks necessary to 
complete the conversion. Richard Hart, Application 
Development Services, 1700 E. Dyer Rd. #214, Santa 
Ana, CA 92705. 

CIRCLE INQUIRY NO. 206 


140 INTERFACE AGE 


JANUARY 1982 



The future belongs to the creative electronics technician. 


NEW FROM NRI... 
ELECTRONIC DESIGN 
TECHNOLOGY TRAINING 



Be prepared to grow with 
the world’s biggest growth 
industry. Enroll now in this 
exciting career program 
from the leader in 
electronics training. 

The best jobs in electronics 
go to the people who can think and 
work creatively. The people who can 
conceive and design circuits and 
equipment command up to $18,000 
as starting salaries, earn $30,000 or 
more with experience and ability And 
NRI can help you join their company 

The First Complete 
Program of Its Kind 

This new course starts with the 
fundamentals and builds from there to 
prepare you for an electronic career 
where the growth is. You’re trained for 
exciting jobs in the creation of com- 
munications equipment, computers, 
consumer products, anything that 
needs electronic circuits. 

And you learn at home in your spare time, 
without quitting your job or wasting time, travel, 
and gas going to night school. You learn with 
NRI-developed training methods that combine 
knowledge with practical experience. 

NRI Circuit Designer 
Gives Hands-On Experience 

You actually design and build modern 
electronic circuits, run tests, and verify specs. 
You learn how various systems interact, design 
your own circuits to perform specific tasks, learn 
to look for better ways and new ideas. 

The NRI Circuit Designer is a totally 
unique instrument with full breadboarding ca- 
pability, built-in multiple power supplies and a 
multi-function signal generator for circuit test- 
ing. Fast, simple connections let you build up 
prototype circuits, immediately check them out 
for function or faults. It handles both linear and 
digital integrated circuits as well as discrete 
components such as transistors and diodes. Six 
practical lab units carry you through both the 
theoretical and practical world of electronic 
circuit design. 


Professional 
Working Instruments 

Your course also includes the choice of 
the professionals... the 6-fimction, 26-range 
Beckman digital multimeter for fast, accurate 
voltage, current, and resistance measurements. 
It features accurate LCD readout and full porta- 
bility. You also get the famous Tfexas Instruments 
TI-30 scientific calculator to speed and simplify 
circuit analysis and design. It’s a true engineer- 
ing instrument that in- 
cludes trigonometric 
functions as well as 
square root, logarithms, 
and memory 

NRI Fast-Track 

Training 

The unique NRI 
lesson concept simplifies 
and speeds learning. 

Especially written for 
individual instruction, 
each lesson covers its 
subjects fully and thor- 
oughly. But extraneous 
material is eliminated, 
language is clear and 
to the point, organi- 
zation is logical and 
effective. 


You’ll start with subjects like 
Fundamentals of Electronic Circuits, 
progress rapidly through Circuit 
Theory to Solid-State Electronics and 
on to Digital Electronics, Computers, 
and Microprocessors. Hand in hand 
with your theory will be practical 
Design Lab experiments, circuit demon- 
strations, and test/measurement pro- 
cedures that make it all come to life. 

No Experience Necessary 

You need absolutely no elec- 
tronic experience to be successful with 
this modern course. If you’re a high 
school graduate with some algebra you 
should handle it without any trouble. 
We even include, at no extra charge, 
the NRI Math Refresher Module, de- 
signed to help you brush up on your 
math and teach you any new concepts 
you may need. 

Free Catalog, 

No Salesman Will Call 

Send the coupon for our free, 100-page 
catalog with all the facts about this and other 
NRI electronics courses. We’ll rush it right to you 
without obligation. Look it over and discover for 
yourself why only NRI can prepare you so well 
for your future. If coupon has been used, write to 
NRI Schools, 3939 Wisconsin Ave., Washington 


D.C. 20016 



NRI Schools 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


We’ll give you tomorrow. 


Please check for one free catalog only. 

No Salesman Will Call 

□ Electronics Design Technology 

□ Color TV, Audio, and Video System Servicing 

□ Computer Electronics including 
Microcomputers 

□ Digital Electronics 

□ Communications Electronics • FCC 
Licenses • Mobile CB • Aircraft • Marine 



All career 
courses approved 
under GI bill. 

□ Check for 
details. 


□ Basic Electronics 

□ Small Engine Servicing 

□ Appliance Servicing 

□ Automotive Servicing 

□ Auto Air Conditioning 

□ Air Conditioning, Heating, 
Refrigeration, & Solar Technology 

□ Building Construction 


Name 


(Please Print) 


Age 


Street 


City/State/Zip 

Accredited by the Accrediting Commission of the National Home Study Council 171-012 
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The Portable Computer is Here 

Continued from page 72 

metic logic unit and status registers. It also provides 
communication between the data/address buffers and 
instruction register. 

There are 22 registers accessible to the programmer, 
divided into three main groups. Moreover, the NSC800 
instruction set is completely Z80 software-compatible. 
All of the Z80 instruction set features also apply here, 
including the block, I/O and memory transfers and bit 
sets, resets, and tests, as well as indexed addressing. 

The CPU uses a multiplexed bus structure, identical 
to that used in the 8085, to economize on pin functions 
and simplify PC board layout. A power-save function 
has been incorporated for systems requiring maximum 
power savings. When this feature is activated, the CPU 
will stop all internal clocks at the end of the current 
instruction, yet maintain all internal status and data 
register values. Only the oscillator and system CLK 
output are still operating during power save. Thus 
power dissipation in the CPU can be halved during 
power save. 

Supporting the NSC800 CPU are the NSC810 RAM- 
I/O Timer and the NSC830 ROM I/O, dedicated devices 
that include on-chip logic for direct interface to the 
NSC800 multiplexed system bus. Fabricated using 
P 2 CMOS, both devices provide high performance with 
low power consumption. 

The NSC81 0 is a 40-pin device containing 1 ,024 bits 
of static RAM organized as 128 by 8 bits. The I/O 
portion consists of 22 programmable input/output bits 
arranged as three separate ports, with each bit 
individually definable as an input or an output. The 
timer portion of the device, which operates over a 
range from DC to 4MHZ, consists of two programmable 
16-bit binary down counters, each capable of operation 
in one of six modes. The unit contains 16,384 bits of 
ROM organized as 2,048 by 8 bits. The I/O portion 
consists of 20 programmable input/output bits arranged 
in a manner similar to the NSC810. Also available is the 
NSC831, an NSC830 without ROM. It is useful for 
prototyping work before using the NSC830, or when 
on-chip ROM is not required. 

To support the NSC800 family, National has a 
full line of traditional CMOS components including 
memories, analog interfaces, a full logic family and 
general or dedicated function peripheral devices. In 
addition, a complete line of high performance, low 
power double poly memory and interface components 
is under development. 

After almost a decade of research and development, 
a wide variety of flat panel display technologies is 
emerging from the laboratories in the U.S. and Japan, 
and will soon begin appearing in consumer products. 
These include: light emitting diodes, liquid crystral 
displays, electroluminescent, gas discharge, electro- 
phoretics, electrochromics and magnetic particle 
displays. From Japan come a variety of flat panel 
alphanumeric displays. 

The ISE Electronics display shows the full ASCII 
character font in bright green figures, while keeping 
voltage low and power consumption down. Both thin 
and thick film fabrication technologies have been used 
for the anode substrate. The 240 characters are divided 
into six lines of 40 characters, each being formed from 
a 5 by 7 dot matrix. Forty grids allow timesharing 


control of cathode emission. Each grid covers a full 
column containing six characters. The 40 grids enable 
the display to operate with about a y 40 th duty cycle, 
which reduces the voltage required to produce a high 
level of brightness. With 5mm high by 3mm wide 
characters, the display measures 250 by 100mm 
overall and is 14.5mm thick. 

The 80 character LCD subsystem from Hitachi is 
also based on 5 by 7 dot matrices and uses 1 1 CMOS 
circuits for drivers. Ten of the ICs drive the 400 
information lines for 80 characters, while the eleventh 
drives the seven address lines. Each CMOS 1C driver 
consists of a 40 stage shift register, data latch and 
other logic circuits. 

The storage LCD from NEC uses a new LCD based 
on dielectrically positive cholesteric liquid crystal 
material and offers several advantages: long storage 

A wide variety 
of flat panel technologies 
is emerging . . . 


times, making refreshing unnecessary; more than 100 
scanning lines; low driving voltages, compatible with 
NMOS and CMOS LSI and VLSI circuits; very wide 
viewing angles; and excellent appearance. 

The vertical self shift plasma display panel (PDP) 
from Fujitsu offers convenient editing and tabulation 
capabilities. Yet it also retains the simple driving 
circuitry of a self shift PDP. In the horizontal PDP, the 
characters appear at the right edge of the panel and 
move left as typing continues. Thus advance knowledge 
of the character’s final position for alignment is 
impossible. One way to overcome this in the old self 
shift PDP is to refresh the entire line immediately after 
each character is typed in. But the time required for 
the refresh is too long to be practical. For example, 
about 200 mS is required in the case of 65 characters 
per line. 

The vertical self-shift PDP has two other significant 
advantages. First, the number of lines can be expanded 
without increasing the driving circuitry complexity, as is 
the case in the horizontal self-shift PDP. And the display 
contents can be easily scrolled up or down, very 
difficult with the horizontal self-shift PDP. 

Sharp Corporation has developed a flat panel TV 
display using a memory-type thin film electroluminescent 
panel with 220 by 160 dot elements. The display can 
freeze the picture at any instant without any external 
frame memory. 

At NHK (Japan Broadcasting Corp.), work is under- 
way on a flat panel color TV display system incorpor- 
ating planar positive column cells, in which a gas 
discharge positive column is formed parallel to the 
panel surface. The cells are used in a 10-in. diagonal 
color TV display containing 95 by 384 cells. Although 
each column in the panel has no more than 95 pixels, 
the number of rows can be counted as 190 because of 
a zigzag pixel arrangement. 

In the U.S., Westinghouse has been developing a 6 
by 6-in. display using a liquid crystal matrix addressed 
by a thin film transistor. Resolution of the panel is 30 
lines per inch, as contrasted with an earlier version of 
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only 20 lines per inch. The panel is addressed one line 
at a time, and the amplitude information is stored 
simultaneously in a row of peripheral capacitors that 
are discharged together into columns by the transistors 
of the line in the matrix circuit. These are turned on by 
a positive pulse supplied by a vertical scanner. The 
stored charges are divided between the peripheral 
capacitors in the display elements. 

Hughes Aircraft has developed a 30,625 element 
LCD video display using MOS addressing circuitry. The 
display has 100 lines per inch in a 1.75-sq.-in. display 
with a 2.5-in. diagonal. 

RCA has designed a flat panel display capable of 
being fabricated in sizes up to 30 by 40 inches, con- 
sisting of a matrix of ion feedback multiplier vanes and 
about 500 horizontal cathode addressing electrodes. A 
line is addressed by switching a single cathode elec- 
trode to an appropriate voltage, so that ion feedback 
discharges can occur only along the vertical multipliers 
that cross by that cathode. Additional electrons on the 
vertical multipliers make certain that only a single 
element within each of 40 modules is on at any one 
instant. With the proper combination of select elec- 
trodes, the display can be multiplexed so that only 40 
modulation circuits are required. 

From Kylex Corp., Mountain View, CA, comes a flat 
panel LCD approach called Thermally Addressed Dye 
Display (TADD). The company claims that it surpasses 
conventional LCD technology in image contrast, view 
cone and brightness. Further, TADD retains the image 
when the electrical field is removed. 

TADD introduces a guest dye molecule that is 
attached to the host liquid crystals. The dye mirrors the 
physical structure of the liquid crystal while following 
the orientation of the LC molecules. As a result, the 
dye is not visible unless in a particular orientation to the 
viewer. The ability to address and alter an individual 
pixel by the combination of electrical and thermal 
effects makes TADD revolutionary in large area flat 
panel displays. 

In displays based on the TADD approach, each pixel 
is addressed by a combination of a row signal and a 
column signal. The multiplexing electronics required to 
generate the signals are row drivers, column drivers 
and a control module. The row drivers provide the 
current pulses for heating the rows of the TADD panel 
and converting the liquid crystal material into the 
isotropic state where the molecules are randomized. 

Pixels to increase 

The column drivers provide the voltage signal that is 
applied to each pixel during the initial stage of its cool- 
down cycle. These drivers are characterized by medium 
voltage, low current and static discharge tolerance. 

Currently, Kylex is fabricating displays in an array of 
pixel configurations with 288 rows and 357 columns 
(1 02,81 6 pixels), utilizing glass substrates measuring 6 
by 7 inches. By next year, Kylex expects to be supplying 
displays with more than 160,000 pixels and soon there- 
after displays with more than 400,000 pixels and as 
large as 8V2 by 1 1 inches, using TADD technology. At 
Lucitron, in Northbrook, IL, a 35-in. diagonal panel is 
under development using DC-plasma technology. 

Other companies actively involved in flat panel display 
development include Rockwell (AC thin film electro- 
luminescent); Sigmatron-Nova (electroluminescent); the 


French firm LETI (LCD); Phosphor Products Co., 
Dorset, England (dot matrix DC electroluminescent); 
and Hycom Inc. (electroluminescent). 

The CRT, however, is still a formidable target for all 
these challengers, with several projects underway to 
produce flat panel CRTs. Texas Instruments, for 
example, had developed a flat CRT capable of presenting 
full color video, as well as high information content 
alphanumeric data. Instead of a single analog deflected 
beam as used in conventional CRTs, this flat CRT uses 
multiple electron beams generated from an area cathode, 
then formed and digitally addressed by a switching 
stack. The flat tube display has been used to construct 
a color video tube that displays 76,800 pixels. 

Employing a “fold” technique 

And Sinclair has developed a flat CRT by “folding” a 
conventional CRT. The electron source is set to one 
side of the screen. The axis of the electron optics is 
parallel to the screen rather than perpendicular to it. 
Two sets of electrostatic deflection plates in the 
source assembly provide horizontal and vertical 
scanning, while a third set of plates between the 
phosphor screen and front face bends the electron 
beam toward the screen. 

The screen for Sinclair’s flat CRT is assembled from 
just two sheets of glass: a flat front plate and a vacuum- 
formed back plate. The phosphor screen is coated on 
the inside of the backing plate, and is viewed through 
the front plate, from the same side the electrons strike. 
As a result, the brightness is more than double that of a 
conventional CRT with the same beam energy. By 
comparison, the conventional CRT displays the image 
through a binder that fixes the phosphor to the screen. 
The binder, however, reduces brightness. 

Several of the Japanese firms have already introduced 
prototypes of small handheld portable TVs using LCD 
technology. At the other end of the spectrum, Lucitron 
and RCA are planning very large flat panel TV displays 
that can be hung on the wall. 

In the personal computer market, a few firms are 
moving in the direction of more portability. Kylex, using 
its TADD technology, has introduced the KT-111, a 
lightweight portable computer terminal using an 8-in. 
flat panel display and only 3 /4ths of an inch thick. Built 
around the Z80 microcomputer, the KT-1 1 1 has a full 
typewriter keyboard, built in modem with an acoustic 
modem coupler, and weighs only 15 pounds. 

Using standard display technology, Otrona Corp. of 
Boulder, CO, has introduced the Attache, a Z80-based 
system weighing less than 20 pounds and only half a 
cubic foot in size. It incorporates a 5-in. display, a full 
size flip-down keyboard, and 64K bytes of RAM. 

From England comes Microdata 8400, a computer 
in a briefcase, incorporating a flat panel plasma dis- 
play with 8 by 8-in. viewing screen and a capacity of 
480 characters. 

And at Xerox, which just introduced its first personal/ 
small business computer, the Star, a project is underway 
at the Palo Alto, CA research center. Labeled Dyna- 
book, the goal is to couple a flat panel display screen 
with a computer as powerful as the Star, but in a box 
that measures 2 by 9 by 1 1 inches. 

Finally, look for Sinclair to combine its new flat 
panel CRT with its ZX80 handheld computer within the 
next year.D 
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TRS-80 DISCOUNT - BUY DIRECT 


<*** WE SELL THE FULL LINE OF TRS-80 f S AT WHOLESALE PRICES <^> 


MODEL II 

26-4002 64 K I Drive $3288 

Ask About Hard Drives 

MODEL III 

26-1062 16K $849 

26-1066 48K with 

2 Drives, RS232 $2069 

COLOR COMPUTER 

26-3001 4K $318 

26-3002 16K Ext. Basic $488 

26-3003 32K Ext. Basic $378 

POCKET COMPUTER 

26-3501 Pocket Computer $188 



centronics THOUSANDS OF 
739-1 PRINTER SATISFIED 

$ 699 00 CUSTOMERS 


WRITE FOR YOUR 
FREE CATALOG 

ORDER TOLL FREE 

1 - 800 - 841-0860 

•LARGE INVENTORY 
•FAST DELIVERY 


TM - TANDY CORPORATION 
FREE COPY OF WARRANTY UPON REQUEST 

MICRO 

MANAGEMENT 
SYSTEMS, INC. 

DEPT. NO. 6 
1 15C SECOND AVE. S.W. 
CAIRO, GA. 31728 
GA. 912-377-7120 
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The Pocket Computer as a Travel Guide 

Continued from page 115 


Program listing 


i(> : REh 

;■><> : eem 
30 5 INPUT 

40 X J : ~V 
50 : INPUT 

60 : INPUT 

70 : INPUT 

BO : INPUT 
90 i INPUT 
10 O X G~~B 
HO X REN 
120 X REM 
130 X "A" 
140 X INPUT 
150 5 IF C* 
160 ♦ IF A* 
170 X IF A* 


IN IT IALIZE 

“ENTER TANK CAPACITY" *V 
“ENTER EST ♦ MPC" ?L 

“ENTER MILES TO DESTINATION X " t D 
“ENTER HOUR (24 HR* FORMAT) “ ?H 
"ENTER MINUTES" rM 
“ENTER STARTING ODO READING" > B 

MENU 

X INPUT “ ( E )TA <M)PG < A >VG MPH ( G )AL 
“( U )PDATE OR ( S >AME DATA" 

— “ U “ THEN F~ 1 ELSE F--0 
“ E “ GOTO 230 
«"M" GOTO 500 


* " r A# 


180 S IF A$~ :: " A" GOTO 300 
190 JIF A*«"G“ GOTO 620 
200 ♦ GOTO 130 

210 X REM CALCULATE ETA 

220 X REM 

230 X IF F«1 GO SUB 360 

240 X IF U<1 GOTO 130 

250 X PRINT "MILES TRAVELED PRJ 

260 X PRINT "AT THIS SPEED YOU WILL ARRIVE AT" rF 
270 X GOTO 130 

280 X REM CALCULATE MPH 

290 X REM 

300 t IF F"~l THEN GOSUB 360 
310 X PR I NT “ M I L.ES TRAVELED X " 5 U 

320 X PRINT "YOU TRAVELED "rTP' MILES PER HOUR" 
330 ♦ GOTO 130 

340 X REM INPUT SUBROUTINE 

350 : REM 

360 ♦ INPUT "ENTER CURRENT ODOMETER X " rO 

370 $ INPUT "ENTER CURRENT HOUR" ?X 

380 : INPUT "ENTER CURRENT MIN*"5Z 

390 X Y = X - H ♦ W :::: Z — M 

400 :Y=Y*60TW 

410 X Y-Y/60 

420 X U=0- B 

430 * U=INT( U ) 

440 X T=1NT( IJ/Y ) 

450 J N=D - U X P~~N/T X N~INT< P ) J p»X+N 
460 X IF P>24 P-P--24 
470 X RETURN 

480 : REM CALCULATE MPG 

490 J REM 

1500 X1F F : ~0 GOTO 340 

510 X INPUT "GALLONS PUT IN TO FILL "?K 
320 tJ=V 

530 X INPUT "CURRENT ODO READING" r O 

540 :u=o-g 

550 X Q :::: 0 

560 S IF K“ : O GOTO 580 
570 X L-U/K 

580 $ PR I NT " CURRENT MPG'" " * L 
590 X GOTO 130 


600 

$ 

REM 

CALCULATE 

GALLONS 

REMAINING 

610 

: 

REM 




620 

X 

IF F=0 GOTO 

640 



630 

X 

INPUT "ENTER 

CURRENT ODO 

READING 

" f 0 

640 

X 

S«0-Q 




650 

X 

I—S/L 




660 

X 

R*J-I 




670 

: PRINT "GALLONS LEFT 1 " $ R 



680 

X 

E»R*L 




690 

X PRINT “ENOUGH 

FOR MILES l 

“ rE 


700 

S GOTO 130 
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DISK DRIVES 



FOR TRS-80* Model I 

CCI-100 5Va ", 40 Track (102K) $299 

ADD ON DRIVES FOR ZENITH Z-89 
CCI-189 5V4 ", 40 Track (102K) $389 

Z*87 Dual 5 Vi" system $995 


External card edge and power supply included. 90 day warranty/one 
year on power supply. 

CORVUS 5 mg $3089 10 mg $4489 Mirror $699 

RAW DRIVES 8" SHUGART 801 R $399 

5 Vi" TAN DON $ CALL POWER SUPPLIES $CALL 


DISKETTES -box of 10 

5%' Maxell $40 

8" Maxell $45 

PLASTIC FILE BOX-Holds 50 5 Vi" diskettes 

PLASTIC LIBRARY CASE 5'A” $3.00 

HEAD CLEANING DISKETTE 

FLOPPY SAVER $10.95 


BASF/ Verbatim $26.95 
BASF/Verbatim $36.00 
$19.00 
8" $ 4.00 

$25.00 
RINGS $ 6.95 


16K RAM KITS 

200ns for TRS-80,*Apple II, (specify): 


2 for $37 $19 

Jumpers $2.50 


COMPUTERS/SYSTEMS 


ALTOS 

ACS8000 Series 



$CALL 

ZENITH 

48K, all-in-one computer 


$2149 

ATARI 

400 $ 359 


800 

$ 789 

MATTEL 

INTELLIVISION 



$ 259 

APPLE PERIPHERALS 



$CALL 

TERMINALS 




ADDS 

Viewpoint 



$CALL 

ZENITH 

Z-19 



$ 725 

TELEVIDEO 

910 $ 559 

920C $729 

950 

$ 929 

IBM 

3101-10 



$1189 


S-100 CALIFORNIA COMPUTER SYSTEMS 


MAINFRAME $349 

Z80 CPU 

$ 239 

64K RAM $569 

FLOPPY DISC CNTRL $ 339 

INTEGRATED SYSTEM W/INTERNAL CABLES, TESTED 

$1975 

2P + 2S I/O 


$ 269 

4 PORT SERIAL I/O 


$ 249 

4 PORT PARALLEL I/O 


$ 179 

CABLES 


$CALL 

CASIO CALCULATORS 

POCKET COMPUTER 

FX702 

$199.00 

DESK PRINTER/CALCULATOR 

FR100 

$ 79.95 

SCIENTIFIC CALCULATOR 

FX8100 

$ 49.95 

GAME WATCH 

CA90 Plastic 

$ 49.95 

GAME WATCH 

CA901 Steel 

$ 69.95 

SPORT WATCH 

AX210 Calendar 

$ 59.95 

BUSINESS SOFTWARE 


WORDSTAR for Apple II 


$ 329 

WORDSTAR for Zenith Z89 


$ 329 


PRINTERS 



EPSON MX-70 

PAPER TIGER 
IDS 445 
IDS 460 
IDS 560 

ACCESSORIES 
ANADEX DP-8000 

OKIDATA 


NEC SPINWRITER 

7710 R.O. Par 
7710 R.O. Par w/tractor 
7720 KSR w/tractor 
7730 R.O. Ser 
7730 R.O. Ser w/tractor 
NEW 3500 Series 
MX- 80 MX-80FT 


$2395 
$2595 
$2795 
$2395 
$2595 
$CALL 
MX100 $CALL 

$ 639 
$ 799 
$1049 
$CALL 

DP-9500/01 $1389 


Graphics & 2K buffer 
Graphics & 2K buffer 
Graphics 

$849 


Microline 80 Friction & pin feed $CALL 

Microline 82 Friction & pin feed $CALL 

Microline 83 120 cps, uses up to 15" paper $CALL 

Call for new Microline series! 

CENTRONICS 739, new model with graphics $739 

C. ITOH 

Starwriter I 25 cps, parallel interface $1525 

Starwriter I 25 cps, serial interface $1620 

Starwriter II 45 cps, parallel interface $1950 

Starwriter II 45 cps, serial interface $2075 

AXIOM GP-80M $ 319 

DATA SOUTH 180 cps $CALL 

MONITORS 

BELL & HOWELL 9"B&WBHD911 $155 

LEEDEX 12" B & W $129 12" Green Screen $155 

13" Color $329 

SANYO 9" B & W $149 12" Green Screen $238 

12" B & W $219 13" Color $399 

ZENITH 13" Color $349 12" Green Screen $129 

TELECOMMUNICATIONS 


PRENTICE STAR MODEM 1 -year guarantee $125 

UNIVERSAL DATA SYSTEMS UDS103LP $149 UDS103JP $215 
NOVATION CAT $139 D-CAT $149 

AUTO-CAT $199 APPLE CAT II $339 

D.C. HAYES SMART/STACK MODEM $235 

MICRO-MODEM II $295 

CCI Telnet Communications Package $135 


APPLE ACCESSORIES AND SOFTWARE 

Mfr. by-Microsoft - Mountain Computers - Videx - CCS - Personal Software 


VISICALC $159.00 

VISITERM $119.00 

Z-80 SOFTCARD $259.00 

KEYBOARD ENHANCER $110.00 
APPLE JOYSTICK $ 49.00 

SUP-RMOD $ 25.00 

APPLE CARDS $ CALL 

SUPERCALC $199.00 

CPS MULTIFUNCTION CARD 

ENTERTAINMENT 

Mfr. by On Line - Broderbund 

FLIGHT SIMULATOR $29.00 

WIZARD & PRINCESS $28.00 

MYSTERY HOUSE $24.00 

HI RES FOOTBALL $35.00 

RASTER BLASTER $25.95 

SPACE EGGS $17.95 


VISIDEX $159.00 

VISIPLOT $139.00 

VIDEX BOARD $249.00 

16K CARD $159.00 

SUP-R FAN $ 39.00 

CCS CARDS $ CALL 

ASCII EXPRESS $ 59.00 


ALF9 VOICE BOARD $149.00 
$199.00 


California Pacific 

$29.00 
$21.95 
$34.95 

MICROPAINTER $29.00 

APPLE PANIC $27.95 

MATTEL GAMES $27.00 


Sirius 

SARGON II 
ABM 

GORGON 


For fast delivery, send certified checks, money orders or call to arrange direct bank wire transfers. Personal or company checks require two 
to three weeks to clear. All prices are mail order only and are subject to change without notice. Call for shipping charges. 


dealer (national/international) inquiries invited Send for FREE Catalogue 


I” PI | eunp TO ORDER CALL TOLL FREE 1-800-343-6522 

II I IW V«l V Jrlvi TWX: 710-348-1796 Massachusetts Residents call 617/242- 


5 Dexter Row, Dept. IA 1 M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 


Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/®Digital Research 
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Sort-Purge-Merge Program 



ooog : 

0010 STRING= ZOIILenath of each string 
0012 DIM S<255,2) ,2(G) ,R(6) 

0014 HOME 

0020 PRINT TAB( 15) ' "SORT-PURGE-MERGE PROGRAM" 

0021 PRINT 

0022 PRINT TAB(5);"This will sort by zip coder in ascending orderr" 
0024 PRINT "the mail list data file that is in Drive #B. M 

002G PRINT IPRINT TAB(10>; 

0028 INPUT "Is that what you want (Y/N) "rQ$ 

0030 IF G$="y" THEN Q*="Y" 

0034 IF Q$< > " Y" PRINT "Bye!": END 
0040 OPEN #10r 1 IMAIL.DAT 
0060 OPEN #1 r 1 : INFORM . DAT 
0062 READ # 1 r N1 r N2 r N3 r N4 r N5 , N6 
0064 CLOSE #1 

0066 LET R = N1 I : # of records used - some may be empty 
0068 : N2 = Sort flag - if <> 0 then sort is needed 
0070 I N3 to N6 are spares 
0072 : 

0080 IF N2 = 0 PRINT "SORT NOT NEEDED . " I END 
0082 PRINT 

0090 INPUT "When you are read*/ press 'RETURN' %5$ 

0099 : 

0100 : Collecting a few variables 

0101 : 

0110 GOSUB 4000 : !How many arrays to use. 

0199 : 

0200 I Main routine for sorting 

0201 : 

0210 PRINT "There are " J S ' "arra ys to deal with.'* 

0212 PRINT "There are "?R J"records to sort and/or purge." 

0214 PRINT "Fil 1 ing" r "Sorting" » "Saving" 

0218 LET N=0 

0220 FOR F= 1 TO S 

0222 PRINT "#"? FJ 

0230 GOSUB lOOOIIFill array 


0232 print , "#" ; f ; 

0240 GOSUB 2000i:Sort array 

0242 print , "#" ;f; 

0250 GOSUB 3000:iSave array in sequential file 
0252 PRINT 

0260 IF FI =3 THEN 280::Er.d of MAIL . DAT reached? (See line # 1022) 
0270 NEXT F 

0280 IF CIOR THEN R=Ci:GOSUB 40001 IMisht have purged some records 
0290 PRINT Nl-Cl ? "records were purged." 

0299 : 

0300 : Merge 

0301 : 

0310 PRINT 

0320 PRINT "Now to merge the ";S?"files." 

0330 LET F=S:N=0 

0340 GOSUB 7000::Get ready 

0350 GOSUB 71001 IMain merge routine 

0360 PRINT 

0399 : 

0400 ! Update INFORM . DAT 

0401 : 

0410 OPEN #0r 1 : INFORM.DAT 
0420 SCRATCH #0 
0430 LET N2=0: INo sort needed 
0440 WRITE #0rCl ,N2rN3rN4rN5rNG 
0450 CLOSE #0 

0499 : 

0500 I Clean up disk 

0501 : 

0510 PRINT "Deleting some temporary files." 

0520 FOR X=1 TO F 

0530 CLOSE #X 

0540 LET S*="SEG“+STR*<X) 

0550 FDEL S$ 

0560 NEXT X 

0599 : 

0600 : Transfer back to Disk #B 

0601 : 

0610 PRINT "Restoring mail list to Disk #B." 

0620 LET N=0 
0630 LET N=N+ 1 

0640 IF N > Cl THEN 690 : : F i n i s he d transferring 
0650 LET K = li:RECNO #K = N I GOSUB 90001 I Get 
0660 let k=io:recno #K = NIGOSUB 9100::Put 

0670 IF I MOD ( N r 50 ) =0 P.NZdTell operator its really working 
0680 GOTO 630 
0690 PRINT 
0699 : 

0900 : Finis 

0901 : 

0910 PRINT 

0920 PRINT "# now on mail 1 i s t " ? TAB ( 30 ) ? Cl 

0930 PRINT "# initially on mail list" J TAB ( 30 ) J N 1 

0940 PRINT "# OF unoccupied slots" J T AB ( 30 ) 7 RS I ZE #10-C1 

0990 END 

0999 : 

1000 : Fill array 

1001 : 

1010 LET XI =0! :Coun ter for items in this array 
1012 LET K = 1 0 : : Da t a File # 


k 

5 

*< 

CO 

00 

r\* 


o 

c 

X 


2 

2 

O 

m 

Q 

m 

-u 

CO 



1020 LET N=N+i:i N is record pointer to mail.dat 

1022 IF N > R THEN F1=3!G0T0 10901 !We exceeded # in the file 

1030 RECNO #K=N:G0SUB 9000 :: Get next record 

1040 GOSUB 50001 ITest empty name slot 

1050 IF F 1 = 1 THEN 1020:iEmpty slot - skip it 

1060 LET XI = XI + 1 "Counter for # in this array 

1070 LET S( XI r 1 ) =A ! S ( XI r 2 > =N ! I Save zip code and record # pointer 

1072 LET Cl = C1 + 1 :: Count er for sood records 

1074 IF XI >= 255 THEN 1090:!This array is full 

1076 GOTO i020 

1090 RETURN 

1099 : 

2000 : SORT * SHELL-METZNER * 

2001 : 

2002 : XI =# TO SORT 

2003 : 

2010 LET M=Xi:Ml=Xl 
2015 LET M s I NT ( M/2 ) 

2020 IF M=0 THEN 2090 
2025 LET J=1 :K=M1-M 
2030 LET I=J 
2035 LET L=I+M 

2040 IF S( I r 1 )<=S(Lf 1 ) THEN 2075!:Don't SWAP 
2045 LET S1=S( I , 1 ) :S2=S( I r2) 

2050 LET S( I r 1 )=S(Lr 1 ) :S( I r2) =S(Lr2) 

2055 LET S(Lrl)=Si:S(Lr2)=S2 

2060 LET I = I -M 

2065 IF I < 1 THEN 2075 

2070 GOTO 2035 

2075 LET J-J+l 

2080 IF J >K THEN 2015 

2085 GOTO 2030 

2090 RETURN 

2099 : 

3000 l Save Array F 

3001 : 

3010 LET S$= M SEQ"+STR*<F) 

3020 OPEN #lrS* 

3030 SCRATCH #1 

3040 FOR X s 1 TO XI 

3050 WRITE #l,S(X,l)rS(X,2) 

3060 NEXT X 
3070 CLOSE #1 
3090 RETURN 
3099 : 

4000 l Establish # of arrays 

4001 : 

4012 IF R>1 IF R< =255 THEN S= 1 
4014 IF R>255 IF R<=2*255 THEN S=2 
4016 IF R > 2 * 2 5 5 IF R< = 3*255 THEN S = 3 

4018 IF R>3*255 IF R<=4*255 THEN S=4 

4020 IF R>4*255 IF R<=5*255 THEN S=5 

4022 IF R >5*255 IF R<=6*255 THEN S = 6 

4090 RETURN 
4099 : 

5000 : Purse Section 

5001 : 

5010 LET Fl=0"Assume name field is filled 
5020 IF A$= " " THEN Fl=i::A deleted record 
5090 RETURN 
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5099 : 

7000 ! Open spare file and read first records of sorted files 

7001 : 

7010 OPEN #11 r MAIL . DAT 

7020 FOR X = 1 TO F 

7022 LET S$="SEG"+STR*(X) 

7030 OPEN #X,S* 

7040 READ #X r Z ( X ) » R ( X ) l l Zi p Code and Record location 
7050 NEXT X 
7090 RETURN 

7099 : 

7100 I Find the smallest zip code 

7101 : 

7110 LET L=9999S8:L2=0: :L2 is flaa for done 

7120 FOR X= 1 to F 

7130 IF Z ( X ) =999999 THEN L2=L2+1 

7140 IF Z ( X ) < L THEN L=Z<X):L1=X 

7150 NEXT X 

7160 IF L2=F THEN 71901 TA11 files have been mersed 
7170 GOSUB 72001 IWrite LI to #11 and set next record 
7172 GOTO 7110 
7190 RETURN 

7199 : 

7200 : LI points to next record 

7201 : 

7210 LET K* 10 

7212 RECNO #K = R ( L 1 )! GOSUB 90001 : Get THE record 
7214 LET N = N+ 1 
7220 LET K = 1 1 

7222 RECNO #K=N:GOSUB 9100::Save in temporary file 
7228 IF I MOD ( N r 50 ) =0 PRINT N; 

7230 READ #L 1 r Z ( L 1 ) r R ( LI ) I I Ge t the next record 

7240 IF STATUS #L1=6 THEN Z ( L 1 ) =999999 :: H i t the end-of-file 

7290 RETURN 

7299 : 

9000 l Get from #K 

9001 : 

9010 GET #KrA$rB$,C$rD$rA 
9090 RETURN 

9099 : 

9100 I Put to #K 

9101 : 

9110 PUT #K,A*rB*rC$rD*rA 
9 > 90 RETURN 


Listing 2. This will create the files necessary to test the program. 


0001 : CREATE. ML 

0002 : 

0006 LET S=20::LENGTH of strings 
0008 STRING= S 
0010 HOME 

0012 PRINT "This will create data files to test" 
0014 PRINT "the sort-purae-werae proaraw." 


0020 INPUT "How many records "rR 
0030 LET B= ( S+ 1 ) *4+6 I : BYTES/RECORD 
0032 LET Z$= "MA I L . DAT" 

0034 IF FCHK Z$=0 THEN FDEL Z% 

0040 CREATE #10rZ$rR,B 
0042 LET Z$="i: M +Z$ 

0044 IF FCHK Z*=0 THEN FDEL Z$ 

0050 CREATE #ll,Z$rR,B 

0060 FOR X= 1 TO R STEP 1 

0070 RECNO #11=X 

0030 LET A-R~Xt 1 

0090 LET A$="NAME"+STR*(A) 

0100 PUT #ll,A$rB$,C$rD$rA 
0110 NEXT X 

0200 OPEN #l,i: INFORM. DAT 
0210 SCRATCH #1 
0220 WRITE #l'RrlrOfOrOrO 
0230 CLOSE #1 
0990 END 


Listing 3. This will allow you to verify the data in MAIL.DAT. 


0001 : READ. ML 

0002 : 

0010 HOME 

0012 PRINT "This will read MAIL.DAT in drive #B." 
0014 PRINT 

0016 STRING= 20::STRING LENGTH 
0020 OPEN #10, 1 :mail.dat 
0022 LET R=RS I ZE #10 

0030 PRINT "REC. # " , " NAME " , " Z I P CODE" 

0032 FOR X= 1 TO R 

0034 RECNO #10=X 

0040 GET #10,A$,B$,C$,D$,A 

0050 PRINT X,A*,A 

0052 NEXT X 

0990 END 


Listing 4. This will fill MAIL.DAT with real 5-digit zip codes. 


0001 : FILL. ML 

0002 : 

0010 STRING= 20 
0020 OPEN #10 r 1 : MAIL. DAT 
0030 LET R=RS I ZE #10 
0100 FOR X= 1 TO R 

0110 LET A= < (99999-10000+1 )*RND+ 10000) 
0112 LET A= INT < A ) 

0120 LET A*="NAME"+STR$< A) 

0130 RECNO #10=X 
0140 PUT #10,A$,B$,C$,D$,A 
0150 IF I MOD ( X r 50 ) =0 P.X1 
0190 NEXT X 



The truth about computer software 


The salary competition for qualified computer program- 
mers is fearsome. Corporations, staggered by huge 
application backlogs, are losing the race to computerize. 

To survive and maintain your company’s growth, you 
must increase the output of your programmers. And, you 
must invest in proven software packages. 

The truth is... 

it doesn’t have to cost so much. 

But where can a executive, like yourself, find cost-cut- 
ting ideas, productivity-improving techniques, reviews of 
successful packages, and a summary of all the important 
software trends and breakthroughs? 

SOFTWARE Magazine uniquely delivers that critical 
information. It is the only publication oriented to the needs 
and interests of top executives striving to harness and con- 
trol their corporations investment in computers. 

SOFTWARE is fascinating reading. Each colorful issue 
describes cost-cutting management techniques proven in 
major corporations. You meet company leaders that share 
their insights on problems they’ve solved. These personal 
views help you evaluate and solve your own company’s 
computerization problems. 

Executive Briefings 



company’s strengths and weaknesses. This behind-the- 
scenes information gives you important facts to consider 
when evaluating products critical to your company’s future. 
SOFTWARE also supplies management tips, analyses of 
legal issues, summaries of important news and product 
announcements, interviews with industry experts, and 
valuable software buyer’s checklists. 

The editors of SOFTWARE with the Advisory Board of 
top vendors, consultants, and authors provide you with a 
clear picture of the future. Any company leader concerned 
with escalating programmer salaries and application 
implementation delays must read SOFTWARE, the busi- 
ness tool for management. 


SOFTWARE is written for decision makers. The 
magazine contains executive-level briefings on significant 
software trends and breakthroughs. In-depth articles pro- 
vide sound, practical advice. SOFTWARE discloses how to 
dramatically cut the costs associated with developing 
computer software while improving the reliability of the 
finished applications. You read articles such as: 

• How to Double Programmer Productivity 

• Application Development Without Programmers 

• Ten Ways to Stop Computer Crime 

• Don’t Patent Your Programs 

• The New Software Revolution in the Executive Suite 

A special feature in each issue takes you inside a major 
software vendor. You meet the people and examine the 




Save 33% off 

the regular subscription price! 

Enter your subscription for 12 fact-packed issues of 
SOFTWARE at the low charter rate of $24. If, after you have 
received your first copy of SOFTWARE, you find our 
focused management information is not for you, you can 
write and tell us to cancel. We will refund your entire 
subscription price — no questions asked. 

SOFTWARE • Box 8359 • Newport Beach CA 92660 

CIRCLE INQUIRY NO. 74 

Add SOFTWARE to your 
team of advisors for 
a mere 70 per day. 


Software 

magazine for the information systems executive 


Application Development 
without Programmers 



□ Yes, I want to learn how to cut software costs and improve 
the productivity of my programmers. 

Start my subscription to SOFTWARE for 1 2 issues 
at the Charter Rate of $24*. 

I understand if I am not completely satisfied with my first issue, 
I may cancel and receive a complete refund. 


Name. 


_Title_ 


Company. 
Address 


.Mail Code- 


City. 


.State. 


-Zip- 


A1 

Payment must accompany order. 

*U.S. Subscription Price: Canada $36; All other foreign countries $48. Payment 
must be made in U.S. Funds drawn on a U.S. bank. 

Mail to: 

SOFTWARE Box 8359 Newport Beach, CA 92660 
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Gaining Telecommunications Control 

Continued from page 119 


Program listing 




; MODEM 

CONTROL 

PACKAGE 

TERMINAL PROCESSOR 


0000 = 

BOOT 

EQU 

0 

; SYSTEM WARM BOOT 


0005 = 

3 DOS 

EQU 

5 

; BDOS ENTRY POINT 


005C = 

FCB 

EQU 

5CH 

; F I LE CONTROL BLOCK 


0080 = 

TBUFF 

EQU 

80H 

; DISK BUFFER 


0003 = 

MSTAT 

EQU 

3 

; MODEM STATUS PORT 


0002 = 

MDATA 

EQU 

2 

; MODEM DATA PORT 


0002 = 

MASK I 

EQU 

2 

; MODEM INPUT READY MASK 


0001 = 

MASKO 

EQU 

1 

; MODEM OUTPUT READY MASK 

< 

c* 

0000 = 

CTLCH 

EQU 

0 

; COMMAND MODE CHARACTER (0=NULL) 

§ 

0100 


ORG 

100H 



0100 C3O102 


JMP 

START 

; NOW GO BEGIN 

'■J. 

0103 3E 3E205465STMSG 

DB 

'>> Terminal Program - Version 2.0' f 13.10,0 

<o 

CD 

0127 00 

CBUFF 

DB 

0 


tv> 

0200 


ORG 

200H 



028C 

CD8202 

MODEM I 

CALL 

MODEMS ; 

;GO GET INPUT STATUS 

028F 

CA8C02 


JZ 

MODEMI | 

; WAIT FOR READY 

0292 

DB02 

MODINP 

IN 

MDATA ; 

;GET MODEM CHARACTER 

0294 

E67F 


AN I 

7FH ; 

; STRIP PARITY BIT 

0296 

C9 


RET 



0297 

DB03 

MODEMO 

IN 

MSTAT 

GET MODEM STATUS 

0299 

00 


NOP 


(CMA IF ACTIVE LOW) 

029A 

E601 

MTBE1 

AN I 

MASKO 

MASK FOR SEND BIT 

029C 

CA9702 


JZ 

MODEMO 

WAIT FOR READY 

029F 

79 


MOV 

A,C 

GET CHARACTER TO OUTPUT 

02AO 

D302 

MDATAO 

OUT 

MDATA 

OUTPUT TO MODEM 

02A2 

FE0D 


CPI 

13 

NEED DELAY IS CRLF 

02A4 

DO 


RNC 



02A5 

CDD102 


CALL 

DELAY 


02A8 

CDD102 


CALL 

DELAY 


02AB 

C9 


RET 





; CHECK FOR 

ANY INPUT ON CONSOLE OR MODEM OR SEND BUFFER 

02AC 

3AE605 

BSIN 

LDA 

MODESW 

• SEND BUFFER READY 

02AF 

E601 


AN I 

1 


02B1 

3E00 


MVI 

A, 0 


02B3 

C8 


RZ 



02B4 

2F 


CMA 



02B5 

C9 


RET 




02B6 

CDB602 

CSIN 

CALL 

CSIN ; F IX TO POINT TO BIOS CONSOLE STATUS 

02B9 

B7 


ORA 

A ; 00 =NOT READY FF=READY 

02BA 

C9 


RET 

; RETURN FROM CONST. 



; READ 

A CHARACTER FROM SEND BUFFER 

02BB 

CDD102 

BDIN 

CALL 

DELAY 

02BE 

2AE905 


LHLD 

CURPTR ;GET CURRENT POINTER TO BUFFER 

02C1 

7C 


MOV 

A, H 

0 2C2 

3D 


DCR 

A 

02C3 

CCE102 


CZ 

RDNXT 

02C6 

7E 


MOV 

A, M 

02C7 

23 


INX 

H 

0 2C8 

22E905 


SHLD 

CURPTR 

02CB 

FE1A 


CPI 

1AH ; IS IT EOF 

02CD 

CAF402 


JZ 

CLOSES 

02D0 

C9 


RET 


02D1 

E5 

DELAY 

PUSH 

H 

02D2 

2AE705 


LHLD 

SOS LOW ; USED TO SLOW DOWN THINGS 

02D5 

E3 

DELAY1 

XTHL 


02D6 

E3 


XTHL 


0 2D7 

2D 


DCR 

L 

02D8 

C 2D 50 2 


JNZ 

DELAY1 

0 2DB 

25 


DCR 

H 

02DC 

C2D502 


JNZ 

DELAY1 

0 2DF 

El 


POP 

H 

02E0 

C9 


RET 


02E1 

115C00 

RDNXT 

LXI 

D,FCB ; READ NEXT RECORD 

02E4 

0E14 


MVI 

C, 20 

02E6 

CD0500 


CALL 

BDOS 

02E9 

218000 


LXI 

H, TBUFF 

02 EC 

22E905 


SHLD 

CURPTR 

02EF 

B7 


ORA 

A ; CHECK FOR GOOD READ 

02F0 

C8 


RZ 


02F1 

361A 


MVI 

M , 1AH 

02F3 

C9 


RET 


0 2F4 

AF 

CLOSES 

XRA 

A 

02F5 

32E605 


STA 

MODESW 
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0200 

00 

STACK 

DB 

0 


0201 

00 

START 

NOP 


;MODEM INITIALIZATION 

0202 

00 


NOP 


; THE VARIOUS UARTS ARE 

0203 

00 


NOP 


7 INITIALIZED HERE 

0204 

00 


NOP 



0205 

00 


NOP 



0206 

00 


NOP 



0207 

2A0100 

* 

LHLD 

1 j 

;GET WARM BOOT ADDRESS AS 1 

020A 

110300 


LXI 

D,3 


020D 

19 


DAD 

D 


020E 

22B702 


SHLD 

CSIN+1 j 

; SET CONSOLE STATUS CHECK i 

0211 

19 


DAD 

D 


0212 

22FF02 


SHLD 

CDIN+1 ; 

7 SET CONSOLE INPUT ADDRESS 

0215 

210301 


LXI 

H, STMSG ; 

7 SAY HELLO 

0218 

CDCB03 


CALL 

PMSG 


02 IB 

2A0600 


LHLD 

6 

7 GET BDOS ADDRESS 

021E 

11FAF6 


LXI 

D, -906H j 

7 BACK OFF TO BEGINNING OF < 

0221 

19 


DAD 

D 


0222 

223007 


SHLD 

HIADDR ; 

7 KEEP TRACK OF UPPER LIMIT 




THE 1 

^A IN LOOP WHERE ALL THE WORK IS DONE 

0225 

310002 

TERM 

LXI 

SP, STACK 


0228 

AF 


XRA 

A 


0229 

32E605 


STA 

MODESW 


022C 

CDD803 


CALL 

CCRLF 


022F 

CD9202 


CALL 

MODINP j 

[CLEAR THE BUFFER 

0232 

CDB602 

TERM A 

CALL 

CSIN ; 

[WAIT FOR ANY INPUT 

0235 

C26002 


JNZ 

TERMO 


0238 

CDAC02 


CALL 

BSIN 


0238 

C25A02 


JNZ 

TERMS 


023E 

CD8202 


CALL 

MODEMS 


0241 

CA3202 


JZ 

TERMA 


0244 

CD9202 

TERMI 

CALL 

MODINP j 

? GET MODEM INPUT 

0247 

B7 


ORA 

A 

? IGNORE NULLS 

0248 

CA3202 


JZ 

TERMA 


0248 

4F 


MOV 

C, A 


024C 

3AE605 


LDA 

MODESW 

; CHECK FOR RECEIVE 

024 F 

FE02 


CPI 

2 


0251 

CC2204 


CZ 

BDOUT 

? CHAR TO BUFFER 

0254 

CDDF03 


CALL 

COUT 

? OUTPUT TO CONSOLE 

0257 

C33202 


JMP 

TERMA 


025A 

CDBB02 

TERMS 

CALL 

BDIN ; 

7 GET BUFFER CHARACTER 

025D 

C36302 


JMP 

TERMOA , 

? SEND IT OUT 

0260 

CDFE02 

TERMO 

CALL 

CDIN j 

7 GET CONSOLE DATA INPUT 

0263 

4F 

TERMOA 

MOV 

C,A 


0264 

CD9702 


CALL 

MODEMO ] 

; SEND IT OUT MODEM 

0267 

3AE505 


LDA 

ECHOSW ; 

7 WANT TO SEE WHATS GOIN ON 

026A 

E601 


AN I 

1 


026C 

C4DF03 


CNZ 

COUT 


026F 

79 


MOV 

A, C 


0270 

FEOD 


CPI 

0DH 


0272 

C23202 


JNZ 

TERMA 


0275 

3AE405 


LDA 

CRLFSW ; 

7 ADD LF IF CR & AUTO LF 

0278 

E601 


AN I 

1 


027A 

CA3202 


JZ 

TERMA 


027D 

3E0A 


MV I 

A, OAH 


0 27F 

C36302 


JMP 

TERMOA 


0282 

DB03 

MODEMS 

IN 

MSTAT 

GET MODEM STATUS 

0284 

00 


NOP 


(CMA IF ACTIVE LOW) 

0285 

E602 

MRDY1 

ANI 

MASKI 

MASK FOR RECEIVE BIT 

0287 

3E00 


MVI 

A, 0 

ASSUME NOT READY 

0289 

C8 


RZ 


ZERO FLAG SET=NOT READY 

028A 

2F 


CMA 


FF=READY TO CP/M 

0288 

C9 


RET 




02F8 

CD5804 

CALL 

FCLOSE 


02FB 

3E1A 

MVI 

A, 1AH 


02FD 

C9 

RET 



02FE 

CDFE02 

CDIN CALL 

CDIN 

; FIX TO POINT TO BIOS CONSOLE INPUT 

0301 

FE00 

CPI 

CTLCH 

; LOOK OUT FOR COMMAND (CTL-0) 

0303 

CA0F03 

JZ 

COMMAND 

0306 

FEE1 

CPI 

0E1H 

; SlH=LOWER CASE FOLD ElH=NO FOLD 

0307 

= 

UPCSW EQU 

$-1 


0308 

D8 

RC 



0309 

FE7B 

CPI 

7BH 


030B 

DO 

RNC 



030C 

E65F 

ANI 

5FH 

; FORCE TO UPPER CASE 

030E 

C9 

RET 





; CONSOLE 

COMMAND 

PROCESSOR 

030F 

21EB05 

COMMAND LXI 

H f COMMSG 

0312 

CDCB03 

CALL 

PMSG 


0315 

CDFE02 

CALL 

CDIN 

;GET COMMAND 

0318 

F5 

PUSH 

PSW 

; SAVE THE COMMAND 

0319 

4F 

MOV 

C,A 


031A 

CDDF03 

CALL 

COUT 

; ECHO COMMAND 

031D 

FI 

POP 

PSW 


031 E 

FE43 

CPI 

'C' 

; FORCE CLOSE FILES 

0320 

CA7103 

JZ 

CLOSEF 


0323 

FE44 

CPI 

' D ' 

; CHANGE DELAY 

0325 

CA8803 

JZ 

NEWDELA 


0328 

FE45 

CPI 

'E' 

; TO SEE IT AT THIS TERMINAL, ECHO 

032A 

CA9803 

JZ 

ECHO 


032D 

FE4C 

CPI 

’L' 

; TOGGLE AUTO LINEFEED SWITCH 

032F 

CAA903 

JZ 

AUTOL 


0332 

FE50 

CPI 

'P ' 

; PRINT ANYTHING TO TERMINAL 

0334 

CA8A03 

JZ 

TLIST 


0337 

FE51 

CPI 

'Q ' 

; QUIT AND RETURN TO CP/M 

0339 

CA5403 

JZ 

QUIT 


033C 

FE53 

CPI 

•s' 

; SEND <FILE> • <EXT> 

033E 

CAB605 

JZ 

SEND 


0341 

FE52 

CPI 

'R' 

; RECEIVE <FILE>.<EXT> 

0343 

CA8C05 

JZ 

RECV 


0346 

FE55 

CPI 

'U' 

; UPPER CASE TOGGLE 

0348 

CA8804 

JZ 

UPCASE 


034B 

21E306 

BADCMD LXI 

H , BADCMSG 

034E 

CDCB03 

CALL 

PMSG 


0351 

C3FE02 

JMP 

CDIN 


0354 

219B06 

QUIT LXI 

H , QMSG 


0357 

CDCB03 

CALL 

PMSG 


035A 

3AE605 

LDA 

MODESW 

; SEE IF ANY FILES OPEN 

0 35D 

FE01 

CPI 

1 

;0=NONE OPEN 1 =SENDING 2=RECEIVING 

035F 

DA 0 0 0 0 

JC 

BOOT 


0362 

C26B03 

JNZ 

QCLOSR 


0365 

CD5804 

CALL 

FCLOSE 


0368 

C30000 

JMP 

BOOT 

; NOW REBOOT 

036B 

CD3B04 

QCLOSR CALL 

CLOSER 


036E 

C30000 

JMP 

BOOT 


0371 

213906 

CLOSEF LXI 

H , CMSG 


0374 

CDCB03 

CALL 

PMSG 


0377 

3AE605 

LDA 

MODESW 


037A 

FE01 

CPI 

1 


037C 

DA4803 

JC 

BADCMD 


037 F 

C23B04 

JNZ 

CLOSER 


0382 

CD5804 

CALL 

FCLOSE 


0385 

C32502 

JMP 

TERM 


0388 

214606 

NEWDELA LXI 

H , DMSG 

; CHANGE DELAY SPEED 

038B 

CDC803 

CALL 

PMSG 


038E 

2AE705 

LHLD 

SOSLOW 


0391 

24 

INR 

H 
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0392 

22E705 


SHLD 

SOSLOW 


0395 

C33202 


JMP 

TERMA 


0398 

216206 

ECHO 

LXI 

H , ECMSG 


0 39B 

CDC603 


CALL 

PMSG 


039E 

3AE505 


LDA 

ECHOSW 


03A1 

EEQ1 


XRI 

1 


03A3 

32E505 


STA 

ECHOSW 


03A6 

C33202 


JMP 

TERMA 


03A9 

216F06 

AUTOL 

LXI 

H , LFMSG 


03 AC 

CDCB03 


CALL 

PMSG 


03AF 

3AE405 


LDA 

CRLFSW 


03B2 

EEC 1 


XRI 

1 


03B4 

32E405 


STA 

CRLFSW 


03B7 

C33202 


JMP 

TERMA 


03BA 

218D06 

TLIST 

LXI 

H , PFMSG 


03BD 

CDCB03 


CALL 

PMSG 


03C0 

3AE305 


LDA 

PRTSW ; TOGGLE THE PRINT 

FLAG 

03C3 

EE01 


XRI 

1 


03C5 

32E305 


STA 

PRTSW 


03C8 

C33202 


JMP 

TERMA 




; WRITE 

A CHARACTER TO THE CONSOLE DEVICE 

AND MODEM 


03CB 

4E 

PMSG 

MOV 

C , M 

; PRINT MSG AT (H,L) TILL 00 

0 3CC 

23 


INX 

H 


03CD 

79 


MOV 

A, C 


03CE 

B7 


ORA 

A 


03CF 

C8 


RZ 



03D0 

E5 


PUSH 

H 


03D1 

CDDF03 


CALL 

COUT 


03D4 

El 


POP 

H 


03D5 

C3C803 


JMP 

PMSG 


03D8 

OEOD 

CCRLF 

MVI 

C, ODH 


03DA 

CDDF03 


CALL 

COUT 


03DD 

OEOA 


MVI 

C, OAH 


03DF 

C5 

COUT 

PUSH 

B 


03E0 

D5 


PUSH 

D 


03E1 

E5 


PUSH 

H 


03E2 

79 


MOV 

A ,C 


03E3 

FE20 


CPI 

• • 


03E5 

D20604 


JNC 

COUTOK 


03E8 

FE08 


CPI 

08H 

; BACKS PACE 

03EA 

CA0604 


JZ 

COUTOK 


03ED 

FEOD 


CPI 

ODH 

;CARRIAGE RETURN 

03EF 

CA0604 


JZ 

COUTOK 


03F2 

FEOA 


CPI 

OAH 

; LINE FEED 

0 3F4 

CA0604 


JZ 

COUTOK 


03F7 

FE09 


CPI 

09H 

; TAB 

03F9 

CA0604 


JZ 

COUTOK 


03FC 

41 


MOV 

B,C 


03FD 

0E5E 


MVI 

C,' 


03FF 

CDDF03 


CALL 

COUT 


0402 

78 


MOV 

A, B 


0403 

F64 0 


ORI 

40H 


0405 

4F 


MOV 

C, A 


0406 

59 

COUTOK 

MOV 

E,C 


0407 

0E02 


MVI 

C , 2 

; WRITE TO CONSOLE 

0409 

CD0500 


CALL 

BDOS 


040C 

El 


POP 

H 


040D 

Dl 


POP 

D 


040E 

Cl 


POP 

B 


040F 

3AE305 


LDA 

PRTSW 

; CHECK FOR PRINT ECHO 

0412 

E601 


AN I 

1 



046C 

2AE905 

BLDLUP 

LHLD 

046F 

7E 


MOV 

0470 

12 


STAX 

0471 

FE1A 


CPI 

0473 

C8 


RZ 

0474 

23 


INX 

0475 

22E905 


SHLD 

0478 

13 


INX 

0479 

05 


DCR 

047A 

C26C04 


JNZ 

047D 

C9 


RET 

047E 

115C00 

WRTREC 

LXI 

0481 

OE 15 


MVI 

0483 

CD0500 


CALL 

0486 

B7 


ORA 

0487 

C9 


RET 


0488 

21CB06 

UPCASE LXI 

048B 

CDCB03 

CALL 

048E 

3A0703 

LDA 

0491 

EE80 

XRI 

0493 

320703 

STA 

0496 

C3FE02 

JMP 


0499 

215C00 

GETFIL 

LXI 

049C 

0621 


MVI 

049E 

3600 

GTFLOO 

MVI 

04A0 

23 


INX 

04A1 

05 


DCR 

04A2 

C29E04 


JNZ 

04A5 

060B 


MVI 

04A7 

215D00 


LXI 

04AA 

3620 

GTFL01 

MVI 

04AC 

23 


INX 

04AD 

05 


DCR 

04AE 

C2AA04 


JNZ 

04B1 

215000 


LXI 

04B4 

222701 


SHLD 

04B7 

112701 


LXI 

04SA 

OEOA 


MVI 

04BC 

CD0500 


CALL 

04BF 

3A2801 


LDA 

04C2 

112901 


LXI 

04C5 

47 


MOV 

04C6 

FEOF 


CPI 

04C8 

D28005 


JNC 

0 4CB 

FE01 


CPI 

04CD 

DA8005 


JC 

04D0 

CAF804 


JZ 

04D3 

2A2901 


LHLD 

04D6 

7C 


MOV 

04D7 

FE3A 


CPI 

04D9 

C2F804 


JNZ 

04DC 

1600 


MVI 

04DE 

7D 


MOV 

04DF 

E65F 


AN I 

04E 1 

1E00 


MVI 

04E3 

FE42 


CPI 

04E5 

C2EA04 


JNZ 

04E8 

1E01 


MVI 

04EA 

OEOE 

GTFLO 

MVI 

04EC 

CD0500 


CALL 

04 EF 

3A2801 


LDA 

04F2 

3D 


DCR 

04F3 

3D 


DCR 

04F4 

47 


MOV 


CURPTR 

A,M 

D 

1AH 

H 

CURPTR 

D 

6 

BLDLUP 


D, FCB 

C, 21 ; WRITE A RECORD 

BDOS 

A ; SUCCESSFUL WRITE 


H, UMSG 

PMSG 

UPCSW 

80H 

UPCSW 

CDIN 


H, FCB 

B, 33 
M / 0 
H 

B 

GTFLOO 
6,11 
H , FCB+1 
M,’ ' 

H 

B 

GTFL01 

H,50H ; SET BUFF LEN AND CONTENT 

CBUFF 

D ,CBUFF 

C, 10 ; READ INPUT BUFFER 

BDOS 

CBUFF+1 

D, CBUFF+2 

B , A ;GET BUFFER LENGTH 

15 ; 14 IS MAX 

EROPEN 

1 

EROPEN 

GTFL1 

CBUFF+2 ;GET 1ST 2 CHARS 
A, H 

GTFL1 

D , 0 

A, L 

5FH ; FORCE TO UPPER CASE 

E, 0 ; ASSUME DRIVE A 

'B ’ 

GTFLO 

E , 1 ; SET FOR DRIVE B 

C , 14 ; SELECT DISK DRIVE 

BDOS 

CBUFF+1 

A 

A 

B , A 


3 ) 


CO 

CD 

ro 


0414 

C 8 


RZ 



04F5 

112B01 


LXI 

D , CBUFF+4 

0415 

C5 

PLIST 

PUSH 

B 


04F8 

215D00 

GTFL1 

LXI 

H , FCB+1 

0416 

D5 


PUSH 

D 


04FB 

0E09 


MVI 

C 1 9 

0417 

£5 


PUSH 

H 


04FD 

1A 

GTFLA 

LDAX 

D 

0418 

59 


MOV 

E ,C 


04FE 

13 


INX 

D 

0419 

0E05 


MVI 

C , 5 


04 FF 

FE2E 


CPI 

' . ' 

041B 

CD0500 


CALL 

BDOS 


0501 

CA1105 


JZ 

GTFLB 

041E 

El 


POP 

H 


0504 

77 


MOV 

M , A 

041 F 

D1 


POP 

D 


0505 

23 


INX 

H 

0420 

Cl 


POP 

B 


0506 

05 


DCR 

B 

0421 

C9 


RET 



0507 

CA2205 


JZ 

GTFL9 







050A 

OD 


DCR 

C 

0422 

2AE905 

BDOUT 

LHLD 

CURPTR 

; FILL THE BUFFER 

0 50B 

C2FD04 


JNZ 

GTFLA 

0425 

71 


MOV 

M,C 


050E 

C38005 


JMP 

EROPEN 

0426 

23 


INX 

H 


0511 

216500 

GTFLB 

LXI 

H , FC3+9 

0427 

3A3107 


LDA 

HIMEM 


0514 

0E03 


MVI 

C , 3 

042A 

ac 


CMP 

H 


0516 

1A 

GTFLC 

LDAX 

D 

042B 

DA 3 504 


JC 

BDOUTC 


0517 

13 


INX 

D 

042E 

22E905 


SHLD 

CURPTR 


0518 

77 


MOV 

M, A 

0431 

79 


MOV 

A,C 


0519 

23 


INX 

H 

0432 

FE1A 


CPI 

1AH 

; IS IT EOF 

051A 

05 


DCR 

B 

0434 

CO 


RNZ 



051B 

CA2205 


JZ 

GTFL9 

0435 

CD3B04 

BDOUTC 

CALL 

CLOSER 


051E 

0D 


DCR 

C 

0438 

C32502 


JMP 

TERM 


051F 

C21605 


JNZ 

GTFLC 







0522 

215D00 

GTFL9 

LXI 

H, FCB+1 

043B 

2AE905 

CLOSER 

LHLD 

CURPTR 


0525 

OEOB 


MVI 

c,n 

043E 

361A 


MVI 

M , 1AH 

; MAKE SURE OF EOF 

0527 

7E * 

GTFLD 

MOV 

A,M 

0440 

213207 


LXI 

H, FBUFF 


0528 

FE20 


CPI 

1 t 

0443 

22E905 


SHLD 

CURPTR 


052A 

DA8005 


JC 

EROPEN 

0446 

CD6704 

WRTNXT 

CALL 

BLDREC 


0 52D 

CA5105 


JZ 

GTFLE 

0449 

CD7E04 


CALL 

WRTREC 


0530 

FE30 


CPI 

'O' 

044C 

C25804 


JNZ 

FCLOSE 


0532 

DA8005 


JC 

EROPEN 

044F 

2AE905 


LHLD 

CURPTR 


0535 

FE3A 


CPI 

1 : ' 

0452 

7E 


MOV 

A,M 


0537 

DA 5 1 0 5 


JC 

GTFLE 

0453 

FElA 


CPI 

1AH 


053A 

FE4 1 


CPI 

•A’ 

0455 

C24604 


JNZ 

WRTNXT 


053C 

DA8005 


JC 

EROPEN 

0458 

0E10 

FCLOSE 

MVI 

C,16 

;CL0SE FILE 

053F 

FE5B 


CPI 

'Z ' + 1 

045A 

115COO 


LXI 

D r FCB 


0541 

DA 5 1 0 5 


JC 

GTFLE 

045D 

CD0500 


CALL 

BDOS 


0544 

FE61 


CPI 

61H 

0460 

21FD06 


LXI 

H/CLMSG 


0546 

DA8005 


JC 

EROPEN 

0463 

CDCB03 


CALL 

PMSG 


0549 

FE7B 


CPI 

7BH 

0466 

C9 


RET 



0 54B 

D28005 


JNC 

EROPEN 







054E 

E65F 


AN I 

5FH 

0467 

118000 

BLDREC 

LXI 

D, TBUFF 


0550 

77 


MOV 

M, A 

046A 

0680 


MVI 

B , 80H 


0551 

23 

GTFLE 

INX 

H 
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0552 

0D 


DCR 

C 

0 5BC 

3AE605 


LDA 

MODESW 


0553 

C22705 


JNZ 

GTFLD 

05BF 

B7 


ORA 

A 


0556 

CDD803 


CALL 

CCRLF 

0 5C0 

C24B03 


JNZ 

BADCMD 


0559 

C9 


RET 


05C3 

3E01 


MVI 

A,1 







05C5 

32E605 


STA 

MODESW 


055A 

115C00 

MAKFIL 

LXI 

D, FCB 

05C8 

21A606 


LXI 

H, DSKMSG 


055D 

0E16 


MV I 

C, 22 ; MAKE FILE 

05CB 

CDCB03 


CALL 

PMSG 


055F 

CD0500 


CALL 

BDOS 

05CE 

CD9904 


CALL 

GETFIL 


0562 

FEFF 


CPI 

255 

05D1 

CD6705 


CALL 

FOPEN 


0564 

CA80O5 


JZ 

EROPEN 

05D4 

115C00 


LXI 

D, FCB 


• 0567 

115C00 

FOPEN 

LXI 

D, FCB 

05D7 

OE 14 


MVI 

C , 20 j 

; READ FIRST RECORD 

056A 

OEOF 


MVI 

C, 15 ; OPEN FILE 

05D9 

CD0500 


CALL 

BDOS 


056C 

CD0500 


CALL 

BDOS 

05DC 

B7 


ORA 

A 


056F 

218000 


LXI 

H, TBUFF 

05DD 

C28005 


JNZ 

EROPEN 


0572 

22E905 


SHLD 

CURPTR 

05E0 

C 3 3 2 0 2 


JMP 

TERMA 


0575 

FEFF 


CPI 

255 







0577 

CO 


RNZ 


05E3 

00 

PRTSW 

DB 

0 

0=NO 1=PRINT ON 

0578 

3AE605 


LDA 

MODESW 

05E4 

00 

CRLFSW 

DB 

0 

0 =NO AUTO LF 1=AUT0 LF 

057B 

FE02 


CPI 

2 

05E5 

00 

ECHOSW 

DB 

0 

0=NO ECHO l=ECHO 

057D 

CA5A05 


JZ 

MAKFIL 

05E6 

00 

MODESW 

DB 

0 

0 =NO TRANS 1 =SEND 2=RECEIVE 

0580 

211907 

EROPEN 

LXI 

H,OPMSG 

05E7 

0001 

SOSLOW 

DW 

100H 

USED TO SLOW DOWN BUFFER SEND 

0583 

CDCB03 


CALL 

PMSG 







0586 

CD4B03 


CALL 

BADCMD 

05E9 

0000 

CURPTR 

DW 

0 

: CURRENT POSITION IN BUFFER 

0589 

C32502 


JMP 

TERM 

0 5EB 

0D0A3E 3E20COMMSG 

DB 

13, 10 , ' >> Close, Delay, Echo, Linefeed, 1 






060E 

5072696E74 


DB 

’Print, Quit, Send, Receive, Uppercase' 

058C 

21C306 

RECV 

LXI 

H , RMSG 

0633 

0D0A3E3E20 


DB 

13,10, ’>> ',0 

058F 

CDCB03 


CALL 

PMSG 

0639 

6C6F736520CMSG 

DB 

' lose files' ,13,10,0 

0592 

3AE605 


LDA 

MODESW 

0646 

656C617920DMSG 

DB 

'elay factor bumped by one', 13, 10,0 

0595 

B7 


ORA 

A 

0662 

63686F2074ECMSG 

DB 

'cho togg le ' , 13 , 10 , 0 

0596 

C24B03 


JNZ 

BADCMD 

066F 

696E652066LFMSG 

DB 

' ine feed (automatic) togg le' , 1 3 , 1 0 , 0 

0599 

3E02 


MVI 

A, 2 

068D 

72696E7420PFMSG 

DB 

'rint toqqle ' , 13 , 10 , 0 

059B 

32E605 


STA 

MODESW 

069B 

7569740D0AQMSG 

DB 

' ui t ’ , 1 3 i 

,10,0 

059E 

21A606 


LXI 

H, DSKMSG 

06A1 

656E 64 2000SMSG 

DB 

' end ' ,0 


05A1 

CDCB03 


CALL 

PMSG 

0 6A6 

5B3C646973DSKMSG 

DB 

' [<disk>: 

: ] <f ilename>[ .<ext>] ',0 

0 5A4 

CD9904 


CALL 

GETFIL 

06C3 

6563656976RMSG 

DB 

'eceive ' 

1 .0 

05A7 

CD6705 


CALL 

FOPEN 

06CB 

70706 57220UMSG 

DB 

'pper case lock toggle' , 1 3 , 1 0 , 0 

0 5AA 

3E1A 


MVI 

A, 1AH 

06E3 

203F3F3F3FBADCMSG 

DB 

• ???? - 

Invalid Command ’, 13 , 10 , 0 

05AC 

213207 


LXI 

H, FBUFF 

06FD 

0D0A2D2D2DCLMSG 

DB 

13,10, '- 

-- File Now Closed ',13,10,0 

05AF 

77 


MOV 

M , A 

0719 

ODOA2A2A2AOPMSG 

DB 

13,10,'*** OPEN ERROR ***',13,10,0 

05B0 

22E905 


SHLD 

CURPTR 



; 




05B3 

C33202 


JMP 

TERMA 

0730 

00 

HIADDR 

DB 

0 

DW ADDRESS OF HI MEMORY 






0731 

00 

HIMEM 

DB 

0 

HI BYTE OF HIADDR 

05B6 

21A106 

SEND 

LXI 

H , SMSG 

0732 

1A 

FBUFF 

DB 

1AH 

BUFFER AREA 

05B9 

CDCB03 


CALL 

PMSG 

0733 



END 








Printer 


commodore 


HARDWARE: 

CBM 8032 Computer, 80 Column $ 1 1 95 
CBM 8050 Disk Drive 1 395 

CBM 4032 Computer, 40 Column 995 
CBM 4040 Disk Drive 995 

CBM 4022 Printer 649 

CBM VIC 20 Computer 263 

CBM VS 100 Cassette 68 

PET to IEEE Cable 33 

IEEE to IEEE Cable 39 

EASE Diskette, Box of 1 0 30 


SOFTWARE: 

OZZ S299 

Wordcraft 80 299 

Tax Preparation System 380 

IRMA 380 

Dow Jones Portfolio 
Management System 1 1 5 

Personal Tax 55 

Pascal 229 

Assembler Development Package 77 
Wordpro 4+ ' 329 


Order TOLL FREE 1+800-527-3135 

10 AM to 4 PM CDT Monday through Friday 

Texas residents call 1+21 4-66 1-1370 

VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. “Certified Check" accepted. 
Units in stock shipped within 24 hours, F.O.B. Dallas, Texas. 

All equipment shipped with manufacturer's warranty. 

Residents of Texas, Louisiana, Oklahoma City and Tulsa, Oklahoma must add applicable taxes 


Eclectic shorty will be announcing products that are designed to work with CBM systems 

1 . ROMIO: two RS232 ports— three parallel ports— 26K EPROM memory-managed 
alternate character set, software controlled— EDOS (extended DOS). 

2. Terminal program (options with ROMIO) 4. Front-end processor 

3. EPROM programmer 5. Additional firmware to be announced 

Be sure to write the address below for more information; dealer inquiries welcome. 


P.O. Box 1166* 16260 Midway Road • Addison, Texas 75001 * (214 ) 661-1370 


Authorized Commodore service center 
Repair of the complete line of Commodore products 

In a huriy? Check our modular exchange program 


Computer 
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Color Computer 4K $310 
w/Ext. Basic 16K $459 


Model II 64K 
$3300 




Atari 800 32K$789 


Model IIM6K 
$839 

2 DR + RS232C 
$2100 


L 


These are just a few of our many 
fine offers — computers, periph- 
erals, modems, printers, disc 
drives and an unusual selection 
of package values. Call TOLL 
FREE today and check us out for 
price and warranty. 


Factory warrantees on Apple and 
Atari equipment. Other equipment 
carries manufacturer’s warranty or 
Computer Plus 180 day extended 
warranty. Combined warrantees 
carry Computer Plus 180 day war- 
ranty or original manufacturer’s 
warranty. 


DEALER INQUIRIES ARE INVITED 

Prices subject to change without notice 

TRS-80 is a registered trademark of Tandy Corp. 

call TOLL FREE 

1 - 800 - 343-8124 

comp uter 
'plus 


Write for your 
free catalog 


Dept. L 
245A Great Road 
Littleton, MA 01460 

(617) 486-3193 





Articles 

Wanted... 


INTERFACE AGE is seeking articles 
relating to computer languages and 
their various applications for the 
June 1982 issue. Pros and cons of 
various languages and operating 
systems, unique programming tips 
and tutorial features are all of interest. 
Articles intended for the June issue 
should be received no later than 
February 1 for consideration. 

Other article topics being solicited 
for the coming year include: com- 
puter graphics, business hardware, 
software and unique applications, 
computerized communications, medi- 
cal and educational applications, 
personal computing and home appli- 
cations, word processing, peripherals 
and interfacing products, tutorials 
and utility programs. Special empha- 
sis is placed on business systems 
and applications. 

The payment rate ranges from $35 
-$80 per published page. Submittals 
should include an abstract, outline 
and stamped return envelope. 

Manuscripts should be typed, 
double spaced with one-inch 
margins. Minimum length is four 
pages, unless programs are included. 
Photos should be numbered and have 
a brief description attached. Tables, 
listings, etc. should be on separate 
pages and each should have a cap- 
tion. Computer listings should be 
printed using a new ribbon to assure 
good reproduction. Authors are re- 
quested to submit a statement of 
their background and expertise. 

The publisher assumes no respon- 
sibility for artwork, photos or 
manuscripts. Unaccepted articles 
will be returned if a stamped return 
envelope is enclosed. Please allow 
six weeks for a response. 

Address all inquiries to Editorial 
Department. INTERFACE AGE 
Magazine, 16704 Marquardt Ave., 
Cerritos, CA 90701. Please do 
not phone for information about 
submissions. 


MICRODE)^, 

MICRO INDEX CLASSIFIED 

STRUCTURAL ENGINEERING. Patter 
son Engineering has programs written 
for the Apple computer. Simple beam, 
Continuous beam, Grid, Frames, and 
Trusses represent some of our programs. 
15052 Springdale Street, Huntington 
Beach, CA 92649. Interested persons 
call 714-898-1500. 

INTERACT Owners. You are not aban- 
doned. Write or call for catalogue on 
tapes, keyboards, RS232 interface, 
documentation, sales and service. 
Micro Video, POB 7357, Ann Arbor, Ml 
48107. (313) 996-0626. 

QUALITY SOFTWARE. Database man- 
ager/report generator, advanced mailing 
list, inventory, word processor, GL, 
A/R, A/P and payroll systems. Available 
for TRS-80 Mod-1, II, III, CP/M and 
Heath. For catalog, send long SASE 
(35c) to Micro Architect Inc., 96 Dothan 
St., Arlington, MA 02174. 

APPLE BOOKS. The “Apple Owner’s 
Booklist” gives ordering information for 
over 100 Apple computer related books. 
$2. 00/copy from Bob Broedel; P.O. Box 
20049; Tallahassee. FL 32304. 

ENGINEERING SOFTWARE For Micro 
Computers... Written in Fortran and 
Pascal. Available on floppys...for the 
APPLE. For further details, please write 
to; MICRO-TECH ASSOCIATES, 2305 
APPLEBY CT, WHEATON, IL 60187 
(31 2)-462-91 08. 

FREE TO pocket computer users, a 
copy of COMPUNOTES; A newsletter 
featuring useful programs, fully explained. 
XCEL, 13763 Polk St., #5B, Sylmar, 
CA 91342. 

TRS80/SORCERER POTIONS. Bi- 
monthly cassette of 4 machine code 
programs. 6 issues S59.95US. Sample 
issue $1 8.95US. Software Magic, Box 
2184, Bramalea Postal Station, Brama- 
lea, Ontario, Canada L6T 3S4. Tel. 
(416) 451-9452. 

MICRODEX is a classified advertising 
section available to readers wishing to 
buy, sell or trade hardware and soft- 
ware. Price is $1 per word, with a 25 
word minimum. The first two words bold. 
Additional bold type $5 per word. 

Send copy with check or money order 
to INTERFACE AGE, Dept. M-l, 16704 
Marquardt Ave., Cerritos, CA 90701. 
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MICRO-MARKET ADS 
SELL 

YOUR PRODUCTS 

A new format has been 
established for the Micro- 
Market section. All ads are 
now 2 inches wide by 3 inches 
deep. Price is $320 on a lx 
rate. Submit ads with check 
or money order to: 

INTERFACE AGE Magazine 
Micro-Market Ads 
P.O. Box 1234 
Cerritos, CA 90701 
(213) 926-9544 


This Publication 
is available in 
Microform. 



University Microfilms 
International 


Please send additional information 
for 


City_ 


-Zip- 


300 North Zeeb Road 
Dept. P.R. 

Ann Arbor. Mi. 48106 




Scotch Diskettes 

Rely on Scotch* diskettes to keep your vait 
able data safe. Dependable Scotch diskette 
are tested and guaranteed error-free. The la 
abrasivity saves your read/write head 
They're compatible with most diskette drive 



(800)235-4137 


^3 


Dealer Inquiries 
Invited 



PACIFIC 

EXCHANGES 

1(M> Foothill Blvd 
San Luis Obispo CA 
43401 In Cal call 
18011 1542-6436 <,r 
(805 1643-1037 




\ferbatim 

flexible disks 

Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

T" 


PACIFIC 

EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037. 




MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)235-4137 

for pnees and information. Dealer 
inquiries invited and C.O.D.’s 
accepted 

vrSA 




PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401 In Cal. call 
(800)592-5935 or 
l (805)543-1037 


CONTINUOUS TAX FORMS 


New 1981 Tax Forms 

NOW AVAILABLE 

IRS Approved Formats 

• W-2 Forms - 4 pt - 6 pt - 8 pt 
-1 wide - 2 wide - Mailers 

- carbon interleaved or carbonless 

• 1099’s • 1087’s • 1040 s 

• 941 A • 941 - 940 • DE 3B 

• Calif. Sate 540’s and 540 ES 

Call or write for Free Tax Forms Catalog 
1981 Programming Guide included with Catalog 


ALPHA COMPUTING SUPPLV, ML 

9625 Mason Avenue 
Chatsworth, CA 91311 
(213) 882-9818 


“miWMnTmij i :v*:r*n 


Save On 

TRS-80™ Computers 





For the best deals on TRS-80 Computers, 
we have SPECIAL DISCOUNTS, FREE SHIP- 
PING and a TOLL FREE ORDER NUMBER. 

Pan American 
Electronics 

Dept. 52 • 1117 Conway • Mission, TX 78572 
Telex Number 767339 
Toll Free Order Number 800/531-7466 
Texas & Principal Number 512/581-2766 
TM - Trademark of Tandy Corporation 


•il ;L»iI UUJ 


SUPER 

MEMORY SALE 

41 1 6-250nS 8/15.95 

41 1 6-200nS 8/19.95 

41 64-200nS 8/152.00 

22.50 ea. 

2114L 8/19.95 

2708 EPROM 3.75 

2716 EPROM 6.95 

2732 EPROM 17.95 

2764 EPROM 49.95 

Z6132 24.95 

4K x 8 Quasi-Static RAM 

SPECIAL ORDER LINE 
1 - 800 - 521-0664 

WESTLAND 
ELECTRONICS 

37387 Ford Rd. 

Westland, Ml 48185 
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ea^htree Corners East, Norcross, Georgia 30092 (404) 449-8‘ 

>oid prtly in the U.S.A. : TM American Telephone and Telegraph ©1981 Hayes Micnj 


’roducts, Inc. 


and you don't even need a phone! 

Status at a Glance. Seven LEDs 
indicate Smartmodem 1 s current operating 
mode: auto-answer, carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You’re never 
left in the dark! 

Direct-Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack- there’s no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

What more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar/ 
clock system. 

Check out the Smartmodem wher- 
ever fine computer products are sold. 

And don’t settle 

for anything less I X 1 Uowac 
than Hayes ITJ ndytJo 


At Hayes, we don’t believe in sec- 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 

And yet, it is perhaps the easiest-to-use 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems located anywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 

Auto-Answer/Dial /Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone - automatically! 

If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 

Smartmodem can be controlled using 


any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can “set it and forget it“ for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You’ll know immediately if the line is busy 
or if you reached a wrong number- 


Smartmodem. 

The ultimate concept in modems 
is now a reality. 




“We provide business 
programs as individual as 
your business needs.” 

“Allow me to introduce myself. I’m a Vector 
computer, dedicated to the advancement of society. And 
I’d like to tell you how a computer can help you man- 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we’re prob- 
ably the most flexible and cost-effective computers you 
can find. 

“Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail- 
ings, charts and graphs. We Vectors can even talk to each 
other and to other bigger computers. 

"Unique combinations of our individual pro- 
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack- 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur- 
ance agent or whatever your business. 

“Choose from Memorite III for word processing 
and mail list management, Execuplan for financial plan- 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com- 
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

“For more information and your local dealer, 
call us at (805)499-5831 or (800) 235-3547. In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road, Thousand Oaks, CA 91320. 

“We’ll show you how we small information systems 
can mean big business for you!’ 



Vector Graphic, Inc. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

Sold and supported by 400 dealers worldwide. 

Vector Products are approved on General Services Administration authorized ADP 
CIRCLE INQUIRY NO. 87 scheduled price list. 




